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Descripti n 

BACKGROUND OF THE ^NVE^JTIQN 

5 This invention relates to a photothermographic material and more partlcularty. to a photothermographic material 

suited for the manufacture of printing plates. 

Nowadays, it is strongly desired in the printing art from the standpoints of environmental protection arid space sav- 
ing to reduce the amount of waste solution used in the processing of conventional photographic photosensitive materi- 
als. There is a need for the technology relating to photothermographic photosensitive material for graphic printing 

10 application which can be effectively exposed by means of a laser image setter and fbrm a dear black image having high 
resolution and sharpness. The photothermographic photosensitive material can provide the customer with a ttnermo- 
graphic process system which eliminates a need for solution System processing chemicals and Is thus more simple and 
environment friendly. 

Photothermographic materials which are processed by a photothernx>graphlc process to form photographic 
IS images are disclosed, for example. In USP 3.152.904 and 3,457.075. 0. Morgan and B. Shety. "Thermally Processed 
Silver Systems'* in "Imaging Processes and Materials." Neblette. 8th Ed., Sturge. V. Walworth and A. Shepp Ed., page 
2. 1969. 

These photothermographic materials generally contain a reducible silver source (e.g.. organic silver salt), a cata- 
lytic amount of a photocatalyst (e.g. , silver halide). a toner for controlling the tonality of silver, and a reducing agent typ- 

20 icalty dispersed in a binder matrix Photottnennographic materials are stable at room temperature. When ttiey are 
heated at an elevated temperature (e.g.. 80^C or higher) after exposure, redox reaction takes place between the reduc- 
it>le silver source (functioning as an oxidizing agent) and the developing agent to fbrm silver. This redox reaction is pro- 
moted by tiie catalysis of a latent image produced by exposure. Silver formed by reaction of the organic silver salt in 
exposed regions provides black images in contrast to unexposed regions, forming an image. 

2S Such photothermographic materials have been used as microphotographic and medical photosensitive materials. 
However, only a few have been used as a graphic printing photosensitive material because tiie image quality is poor for 
the printing purpose as demons^ted by low maximum density (Dmax) and soft gradation. 

With tfie recent advance of lasers and light-emitting diodes, scanners and image setters having an oscillation wave- 
length of 600 to 800 nm find widespread use. There is a strong desire to have a high contrast photosensitive material 

30 which has so high sensitivity and Dmax that it may comply with such output devices. A demand fbr a simple dry process 
is also increasing. 

USP 3,667,958 describes that a photothermographic material comprising a polyhydroxyt)enzene combined with a 
hydroxytamine, reductone or hydrazine has high image quality discrimination and resolving power. It was found that this 
combination of reducing agents is likely to increase fog. USP 5.496.695 discloses a photothermograpNc material com- 
as prising an organic silver salt a silver halide. a hindered phenol and a certain hydrazine derivative. Undesirably, these 
hydrazine derivatives tail to provkie a fully satisfactory maximum ultimate density or ultrahigh contrast and allow Mack 
pepper to generate, resulting in poor Image quality. 

A photothermographic material having high Dmax and high contrast can be obtained by adding a hydrazine deriv- 
ative to a photosensitive material as disclosed in Japanese Patent Application No. 228627/1995. This photothermo- 
40 graphic material has somewhat high Dmax and ultrahigh contrast but allows black pepper to generate at dot edges, 
exacerbating image quality. 

SUMMARY QF THE INVENTION 

45 Therefore, a Vast object of the present invention is to provide a novel and improved photothermographic nruiteriat 
having high sensitivity, high Dmax, ultrahigh contrast and improved image quality. 

A second object of the present invention is to provide a novel and improved printing plate-forming photosensitive 
material producing an image of quality and processable on a fully dry basis without a need for wet process. 

According to the preserrt invention, there is provided a photothermographic material comprising an organic silver 
so salt, a silver halide, a reducing agent, and at least one member selected from hydrazine derivatives of the following gen- 
eral formulae (I) to (Vlll). 

A f nret class of hydrazine derivatives are of the general fbrmula (Q : 



55 



-N-R 



(I) 



2 



EP0807 850 A1 

wherein is an iUiphatic group. 

is seiected from, the group consisting of -COCO-. -SO2-. -SO-» -P(=0)(-R2)-. thiocarlwnyl and iminomelhyl. 
ene group. 

is selected from the group consisting of an alkyl. aryl. heterocyclic, alkoxy. aryloxy, amino, alkylamino. 
5 arylamino. heterocyclic amino, and hydrazino group, with the proviso that R^ is not an unsubstituted arylamino group 
where is a thiocartx^nyl group. 

and P? are both hydrogen atoms, or one of and A^ is a hydrogen atom and the other is a substituted or 
unsubstituted alkyisulfonyl, arylsuifonyl or acyl group, and 

r3 is a group selected from the same range as defined for R^ and may be identical with or cfifferent from R^ . 
w A second class of hydrazine derivatives are of the general formula (II): 



IS 



30 



35 



45 



11 A^^O ... (II) 

^C-N-N-C-R'^ 



20 wherein R^^ and R^^ are independently selected from the group consisting of an alkyi, alkenyl. alkynyt. aryl and hete- 
rocyclic group, 

X^^ is selected from the group consisting of a hydrogen atom, alkyI, alkenyl. alkynyl, acyl. oxycartx>nyl. car- 
bamoyl, heterocyclic, cyano, a group having a bonding oxygen atom, a group having a borxfing nifrogen atom, and a 
group having a bonding sulfur atom. 
25 R^ ^ is selected from the group consisting of a hydrogen atom, alkyl. aryl. heterocyclic, alkoxy. arylQxy. amino and 

hydrazine group, and • ^> 

A^ ^ and A^ 2 hydrogen atoms, or one of A^ ^ and A^^ ^ ^ hydrogen atom and the other is an alkylsuHbnyl, 

arylsuifonyl or acyl group. 

A third class of hydrazine derivatives are of the general formula (III): 



r31_N ^N-R» 

A A 



wherein R^^ is an aliphatic group. 

R^^ is an alkyi. aryl or heterocyclic group having at least one elecfron attractive or donative group. 
40 A^^ arxJ A^ are both hydrogen atoms, or one of A^^ and A^ is a hydrogen atom and the other is a substituted 

or unsubstituted alkytsutfbnyl, arylsutfonyt or acyl group; 

A fourth class of hydrazine derivatives are of tiie general formula (IV): 



A^-NHNIH-R^ (IV) 



wherein A^ is a heterocydic group having at least one sulfur or oxygen atom, and 

R^ is selected from the group consisting of a formyt. substituted or unsubstituted acyl. sulfonyl. carbamoyl, sul- 
famoyl. alkoxycartwnyl. thioacyl. and -{C=0)-(C=0)-X^ group wherein is -NR^^ R^ or -OR^ wherein R"^^ . R^^ ^ 
^ are independently selected from the group consisting of a hydrogen atom, substituted or unsutsstituted alkyl. aryl 
50 and heterocyclic group, or R^^ and R^. taken together, may form a ring with the nitrogen atom. 
A fifth class of hydrazine derivatives are of the genera) formula (V): 

SI &i ... IV) 

R^^— C=C— NHNH— 

55 I I CI 

wherein R^^ is a monovalent organic group, 
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each of and is a hydrogen atom, halogen atom or substituted or unsubstttuted alky! group, 

is selected from the group consisting of a formyl, substituted or unsubstituted acyl, sulfonyl, carbamoyl, sul- 
famoyi. alkoxycarbonyl. thioacyl, and -{C=0)-{C=0)-X^ group wherein is -NR^^ R^ or OR"*^ wherein R^^ . R^^ 
R^ are independently selected from the group consisting of a hydrogen atom, substituted or unsubstituted all^, aryl 
5 and heterocyclic group, or R^^ and R*^, taken together, may form a ring with the nitrogen atom. 
A six class consists of polymers having a structural moiety of the general formula (VQ: 



... (VI) 

10 -R^^-C=C-NHNH-R®* 



wherein R®^ is a divalent organic group, 

IS each of R^^ arxl R^^ is a hydrogen atom, halogen atom or suk^tuted or unsut>stituted alkyi group. 

R^ is selected from the group consisting of a formyt, substituted or unsubstituted acyl, sulfonyl, caibamoyl. sul- 
famoyl. alkoxycarbonyl. thioacyl, and -(C=0)-{C«0)-X'*^ group wherein X"^ is -NR*^ R"^ or -OR*^ wherein R^\ R'*^ and 
R'^ are independently selected from the group consisting of a hydrogen atom, substituted or unsubstituted alkyI, aryl 
and heterocyclic group, or R^^ and R^^. taken together, may form a ring with tiie nitrogen atom; 

20 A seventh class consists of polymers having a structural moiety of the general formula (VII): 

67 V . ... (VII) 



25 



wherein R^^ is selected from the groi4> consisting off a hydrogen atom, formyl. substituted or unsubstituted acyl. sulfo- 
30 nyl, carbamoyl. suHamoyl, alkoxycarbonyt, thioacyl, and ■{C=0)-(C«0)-X^ grotp wherein X^ is -NR^^R^^ ^r43 
wherein R^\ R^ and R^ are independently selected from the group consisting of a hydrogen atom, substituted or 
unsubstituted alkyI, aryl and heterocyclic group, or R^^ and R'*^, taken together, may form a ring with ttie niti-ogen atom. 

R^ is selected from tiie group consisting of a hydrogen atom, substituted or unsut)stituted acyl, suHbnyl. car- 
banrx>yl. sulfanrx)yl. and alkoxycarbonyl group, 
35 R®^ is a divalent organic group, 

X^ is a phenyl group or pyrkline ring. arxJ 
letter m is an integer of 0 to 6; and 
An eighth class of hydrazine derivatives are of the general formula (VII I): 

]f (VIII) 

c 

O 

wherein R®'' is an aromatic group, A^^ is a substituted or unsubstituted aromatic ring, and the cartxsn atoms of the two 
50 cartxsnyl groups are attached to different atoms of the aromatic ring. 

In one prefen-ed emtxxJiment. the photothermographic material has a grsKlient y of more than 5 after heat develop- 
ment. 



PETAII-ED DESCRIPTION QF THg INVENTION 
Hydrazine derivative 

The photothermographic material according to the invention uses a hydrazine derivative which is at least one mem- 
bers selected from compounds of the general fbrmulae (I) to (VIII). 
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Described first is the general formula (I): 



5 




■N-R 



2 



(I) 



wherein is an aliphatic group, is -COCO-. -SOa-, -SO-. -P{=0)(-R^)-, thiocartxjnyl or iminomethylene group, 

10 is an alkyi, aryl, heterocyclic, alkoxy. aryloxy. amino, alkylamino. arylamino. heterocydtc anrtino or hydrazine group, with 
the proviso that is not an unsubstituted arytamino group where is a thiocartx)nyl group. A'' and are both hydro- 
gen atoms, or one of A^ arid A^ Is a hydrogen atom and the other is a substituted or unsubstituted aikylsulfonyl. substi- 
tuted or unsubstituted arylsutfonyl or substituted or unsubstituted acyl group, and R^ is a group selected from the same 
range as defined for R^ and may be identical with or different from R^ . 

15 The aliphatic group represented by R^ in formula (I) includes, for example, substituted or unsuk>stituted, linear, 
branched or cyclic aJkyl. alkenyl and alkynyl groups having 1 to 30 cartxHi atoms. 

Where these groups have a substituent exemplary substituents include an alkyI groi^. alkenyl group, alkynyl 
group, aryl group, heterocyclic group, quaternized nitrogen atom-bearing heterocyclic group (e.g.. pyridinio). hydroxy 
group, alkoxy group (inclusive of groups containing recurring ethyleneoxy or propyleneoxy units), €U'yloxy group, acyloxy 

20 group, acyl group, alkoxycartwnyl group. ary!oxycartx)nyl group, cartjamoyl group, urethane group, cartx)xyl group, 
imide group, amino group, cart)onamide group, sulfonamide group, ureido group, thioureido group, sullamoylamino 
group. semicart>azide group, thiosemicart^azide group, hydrazine group, quaternary ammonio group, (alkyl. aryl or het- 
erocyclic) thio group, mercapto group, (alkyl or aryl)sulfonyl groip. (alkyl or aryQsulfinyl group, sulfo group, sulfamoyi 
group. acylsuKamoyt group (alkyl or aryl)sulfonylureido group, (alkyl or aryl)suHbnylcart>amoyl group, halogen atom. 

2S cyano group, nitro group, phosphoric add amide group, phosphate structure-bearing group, acyl urea structure-bearing 
group, selenium or tellurium atom-containing group, and tertiary or quatemary sulfonium structure-bearing group. 
These sut>stituents may further have an analogous substituent. 

In formula (I). R^ is preferably alkyl. For substituted alkyl groups, the substituents are preferably aryl, heterocyclic, 
(alkyl or aryl]tiiio, cyano. alkoxy. aryloxy. alkoxycart)onyl. arylQxycaitx>nyl and carbamoyl groups. 

30 Also preferably R^ is a tri-substituited methyl group in which the substituents are preferak)ly aryl. heterocyclic, (alkyl 
or aryl)thio, cyano. alkoxy. aryloxy. alkoxycartxxiyl. aryloxycartxinyl arxJ cart>amoyl groups. More preferably R^ is a 
methyl groip having two aryl groups and one substituent selected from aryl. heterocyclic, (alkyl or aryl)thio. cyano. 
altoxy, aryloxy. alkoxycarkx)nyl. arylQxycaftx)nyl and cart}€unoyl groups. Most preferably R^ is a methyl group substi- 
tuted with three aryl groups. 

3s In formula (I), each of A^ and A^ is a hydrogen atom, or a substituted or unsubstituted alkyl or arylsuHbnyl group 
having up to 20 cartx)n atoms (preferably a phenylsulfonyl group, or a phenylsuKonyl group substituted such that tiie 
sum of Hammette's substituent constarrts may be -0.5 or more), or substituted or unsubstituted acyl group having up to 
20 caitx^n atoms (preferably a benzoyl group, a benzoyl group substituted such that the sum of Hammette's sut>stituent 
con^ants may be -0.5 or more, or a linear, branched or cyclk;. substituted or unsuk>stituted. aliphatic acyl group wherein 

40 the sutDStituertt is selected from a hafogen atom, ether group, sulfonamide group, cart)onarnide group, hydroxy group, 
caiboxyt group and sulfonate group). Most preferably, both A^ and A^ are hydrogen atoms, 
in formula (I). G^ is preferably -COCO-. -SO^. -SO-. •P(=0)(-R^)- or thiocartxxiyl group. 
In formula (1). R^ is an alkyl. aryl, heterocyclic, alkoxy. aryloxy. amino. alkylaminoL arylarnno. heterocyclic amino or 
hydrazine group, with the proviso that R^ is not an unsut)stituted arylamino group where G** is a thiocart>ony1 group. 

45 Where G^ is a -COCO- group the preferred groups r^resented by R^ are alkoxy. aryloxy. amino, alkylannino. 
arylamino, heterocyclic amino and hydrazine groups. Substituted amino groups are especially preferred, for example. 
2,2.6.6-tetramethylpiperidin^-ylamina propylamino, anilino. o-hydroxyanilina 5-benzotriazolylamino. and N-benzyl-3- 
pyridlnioamino groups. 

Where G^ is a -SO2- or -SO- group, the preferred groups represented by R^ are alkyl groups (e.g.. methyl and trif- 
50 luoromethyO. aralkyi groups (e.g.. o-hydroxybenzyl). aryl groups (e.g., phenyl and m-nitrophenyO. heterocyclic groups 
(e.g., pyridyQ. substituted amino groups (e.g., dimethylamino). and hydrazirK) groups. 

Where G^ is -P(>0)R^-, the preferred groups represented tsy R^ cure alkoxy. aryloxy. amino, alkylamino. arylamino. 
heterocyclic amino and hydrazino groups. 

Where G^ is thiocartx^nyl. the preferred groups represented by R^ are alkyl, aryl, alkylamino. substituted arylamino. 
55 heterocyclic amino and hydrazino groups. 

Where the groups represented by R^ are substituted ones, the substituents may be selected from the same sub- 
stituents mentioned for R^. 

R^ and R^ in formula (I) may have incorporated therein a ballast group or polymer commonly used in immobile pho- 
tographic additives such as couplers. The ballast group is a group having at least 8 cartx>n atoms and relatively inert 
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with respect to photographic properties. It may be selected from, for example, alkyl. aralkyl. alkoxy. phenyl, alkylphenyt, 
phenoxy, and alkylphenoxy groups. The polymer is exemplified in JP-A 100530/1989. for example. 

and in formula (I) may have incorporated therein a group capable of adsorbing to silver halide. Such adsorp- 
tive groups include alkylthio. arylthio. thiourea, thioamide. mercapto heterocyclic and triazole groups as described in 
5 USP 4.385.108 and 4.459.347, JP-A 195233/1984. 200231/1984. 201045/1984. 201046/1984. 201047/1984. 
201048/1984. 201049/1984. 170733/1986. 270744/1986. 948/1987. 234244/1988. 234245/1988. and 234246/1988. 
The silver halide adsorbing groups may take the form of precursors. Such precursors are described in JP-A 
285344/1990. 

R^ and R^ in formula (Q may contain a plurality of hydrazine groups as substituents. In this case, the compound of 
10 formula (I) is an oligomer of hydrazine groups, examples of which are described in JP-A 86134/1989, 16938/1992 and 
197091/1993. 

Illustrative, non-limiting, examples of the hydrazine derivative represented by fbrmula (I) are given below. 



IS 
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Table 1 
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No. 


r2 






R' 


10 


1 




-NHNH- 


-COCO- 


-NHC3H7 


15 
20 


2 


6 


-NHNH- 


-COCO- 




25 


3 


o 


-NHNH- 


-coco- 




30 


A 
*♦ 












5 




-NHNH- 


-cpco- 


-NHNH-C(C6H5)3 


35 


6 




-NHNH- 


-CCXJO- 


-OCaHs 


40 


7 




-NHNH- 


-coco- 


-0-C(CH3)3 


45 


8 


(0},<=- 


-NHNH- 


-coco- 


CH3 

-0-^-CH3 
CH3 


50 


9 




-NHNH- 


-coco- 


<3 
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Table 2 



No. 










10 


Q 


-NHNH- 


-SOg- 


-CH3 


11 


% 


-NHNH- 


-SO2- 


•C12H25 


12 


6 


-NHNH- 


-SO2- 




13 




-NHNH- 


-SO2- 


OCH3 


14 


(0)3- 


-NHNH- 


-SO2- 


-NHNH-C(C8H5)3 


15 




-NHNH- 


-SO2- 


-NHCeHiHIso) 


16 


(0)c- 


-NHNH- 


-SO2- 




17 




-NHNH- 


-SO2- 


NO2 


18 




-NHNH- 


-SO2- 


Cl 

N02 
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Table 3 



No. 


R2 


-N— N — 
A^ 






19 


rvT- 
«5 


-NHNH- 


0 

-PMOCaHda 


20 


Q 

0-5- 


-NHNH- 




21 


P 

6 




' 0 

-P4NHC4H9)2 


22 


P 
6 


-NHNH- 


0 

-P-NHNH-C(C6H5)3 
CH3 


23 


P 

0 


-NHNH- 


S 
II 

— C— 


— NHC8H,7 


24 


P 


-NHNH- 


S 
II 

— C— 


— NHNH-CCCgHsh 


25 


P 
"6 


-NHNH- 


S 
II 

— C— 




26 


P 


-NHNH- 


-SO — 


-CH3 


27 


p 


-NHNH- 


NHCH3 
"""^NHCHa 
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Table 4 



No. 


a2 
n 


-N— N- 

1 1 


G 




28 


(C6Hs)a-C- 

COOCH3 


-fsJHNH' 


-COCO- 


— KIWI—/ KJU 


29 


(C6H5)Z-C- 

SCH3 


-NHNH- 


-coco- 


— NHC3H7 


30 


OCH3 


-NHNH- 


-coco- 


\ / 

OH 


31 


(C,H5)2-C- 

S-C,H5 


III 

-NHNH- 


-cocp- 


-OC(CH3)3 


32 


(C«H5)2-C- 

NHCaHy 


-NHNH- 


-coco- 


-N(C4H9)2 


33 


(C6H5)rC- 

S-C4H9 


-NHNH- 


-S02- 


-CHa 


34 


(C6H5)2-C- 

S-C,Hs 


-NHNH- 


-S02- 


<^ 


35 


(C,H5)r-(p- 

S-CeHs 


-NHNH- 


0 

— P— fOC4H9 )2 
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Table 5 



5 


No. 


r2 


-N— N- 






10 


36 


(C6H5)2-C- 

CONHC3H7 


-NHNH- 


-COCO- 


-NHC3H7 














IS 


37 




-NHNH- 


-coco- 


-OC(CH3)3 


20 


38 


(O-S^CH- 


-NHNH- 


-coco- 


-OC(CH3)3 


25 


39 


0 


-NHNH- 


-coco- 


-OC(CH3)3 


30 


40 


0 






-\_/-CH3 


35 


41 


c:>c 


-NHNH- 


-coc»- 


— NH-(VlH 


40 


42 


0 


-NHNH- . 


-coco- 


-OC(CH3)3 


45 


43 


NC-C{CH3)j- 


-NHNH- 


-coco- 


-OC(CH3)3 


SO 


44 




-N-NH- 

\ 

COCF3 


-S02- 


NO2 
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Table 6 



5 


No. 


r2 








10 


45 




-N-NH- 
1 

C0CF3 


-COCO- 


-OC(CH3)3 


IS 


46 


(0)-CH- 


-NHNH- 


-SO2- 


-CF3 




47 


(0H.-0-Ofc- 


-NHNH- 


-SOa- 


-CaFiT 


20 


48 




-NHNH- 


-SOz- 




2S 


49 


(0)r<=- 


-NHNH- 


-COCO- 


-0 


30 


50 




-NHNH- 


-SO2- 


CI 
CI 



35 

The compounds of the general fornnula (I) can be readily synthesized by well-known nnethods. Typical synthesis 
examples are given below. 

Svr^fresjs of corownd No, i 

40 

Under ice cooling, 20 ml of an acetonrtrile solution containing 5.9 grams of propylamine was added dropwise to 100 
ml of an acetonrtrile solution containing 19.0 grams of oxatyi diimidazole prepared from oxalyl chloride and imidazole. 
After the oompl^on of dropwise addition, the solution was once heated to room temperature and ice cooled again 
whereupon 20 ml of an acetonitrile solution containing 3.2 grams of hydrazine anhydride was added dropwise. After the 
45 completion of dropwise addition, the solution was heated to room temperature to complete reaction. 

To the reaction solution was added 14 ml of triethylamine. At room temperature, 27.8 grams of trityl chloride was 
added dropwise. After the completion of dropwise addition, the solution was heated to ACrC and stin'ed for 1 hour. The 
reaction solution was poured Into water whereupon the precipitated crystals were filtered, washed with water, and dried, 
otstaining 1 9.4 grams of compound No. 1 . 

50 

Synthe$i$ of ggmpoMn^ Nq. 3 

The synthesis procedure of compound Na 1 was repeated except that aniline was used instead of propylamine, 
yielding compound No. 3. 

55 

Synthesis of compound No. 10 

By reacting methanesulfonylhydrazine with trityl chloride according to the synthesis procedure of compound No. 1 , 
there was obtained compound No. 10. 
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Next the general formula (II) Is desaibed: 



R 



R 




I I it 
N— N— C-R 



13 



(II) 



X 



11 



wherein each of R^^ and R^^ is an alkyl. alkenyl. alkynyl. aryl or heterocyclic group. ^ is a hydrogen atom, alkyt. alke- 
nyl. alkynyl, acyl. oxycart^onyl, cartemoyl. heterocyclic, cyano, a group having a bonding oxygen atom, a group having 
a bonding nitrogen atom or a group having a bonding sulfur atom, R^^ is a hydrogen atom, alkyl, aryl. heterocyclic, 
alkoxy, aryioxy. amino or hydrazine group, and A^^ and A^^ hydrogen atoms, or one of A^^ and A^^ jg g hydro- 

gen atom and the other Is an alkylsuHbriyl, arylsutfbnyl or acyl group. 

In formula (II). each of R^^ and R^^ Is an alkyl. alkenyl, alkynyl, aryl or heterocyclic group. The alkyl groups repre- 
sented by R^^ and R^^ are preferably normal, branched or cyclic alkyl groups having 1 to 16 carbon atoms, more pref- 
erably 1 to 10 cartxjn atoms, for example, methyl, ethyl, propyl, Isopropyl. n-butyl. t-butyl, 2,4,4-trimethylpentyl. 2- 
butenyl, 2-hydroxyethyl. benzyl, 4-methylbenzy!. 2-methcwyethyl. cyclopentyl. and 2-acetamidoethyl. The alkenyl 
groups are preferably those having 2 to 18 cartxsn atoms, more preferably 2 to 10 cartx>n atoms, for example, vinyl and 
2-styryl. The alkynyl groups are preferably those having 2 to 18 cartx>n atoms, more preferably 2 to 10 cartx>n atoms, 
for example, ethynyl and phenytethynyl. 

The aryl groups represented by R^^ and R^^ are preferably those aryl groups having 6 to 24 carbon atoms, more 
preferably 6 to 1 2 cartxsn atoms, for example, phenyl, naphthyl. and p-methoxyphenyl. The heterocyclic groips are pref- 
erably five- or six-membered. saturated or unsaturated heterocyclic rings having 1 to 5 cartxxi atoms and at least one 
oxygen, nitrogen or sulfur atom in which the number and type of hetero atoms constituting the ring may be one or more, 
for example. 2-furyl, 2-thienyt. 4-pyridyl. 2-pyridyl. 2-benzothiazolyt, Imidazoiino. and 2-tetrahydrofuranyl. 

The groups represented by R^^ and R^^ may have a substituent. Exemplary substituents include alkyl, alkenyl. 
alkynyl. hydroxyl. mercapto. nitro. cari^oxyt. cyano. halogen, aryl. heterocyclic (inclusive of quaternized nitrogen atom- 
bearing ones), mercapto-substituted heterocyclic, alkoxy (inclusive of groups containing recurring ethyleneoxy or pro- 
pyleneoxy units), aryioxy. acylamino. thioamkle. alkytamino. antlino. quaternary ammonium, ureido. thioureido. sulfa- 
moylamina alkytthio, arylthfo. tertiary suHonium. alkoxycartx)nylamino, sultonamkle. carbamoyl, thiocariaamoyl. 
suKamoyt, sutfonyl. aliCKycarbonyl. heterocyclic oxy. aza acyloxy. carbamoyfoxy. silyl. silyfoxy, aryloxyccubonylamino. 
imide, heterocyclic thio, suKinyl, phosphonyl. arytoxycarbonyl, acyl. and thiocaridonyl groups and combinations thereof. 
Preferred substituents are al)^. alkoxy. acylamino. sulfonamkSe. ureido and phosphoric add amide groups. 

R^^ and R^^. taken together, may form a ring. R^^ and R^^ are preferably alkyl. aryl or heterocyclic groups, more 
preferably alkyl. aryl or aromatic heterocyclic groups. 

X^^ is a hydrogen atom, alkyl. alkenyl, alkynyl, acyl. oxycart>ony1. carta moyi. heterocyclic cyano. a group having a 
bonding oxygen atom, a group having a tx>nding nitrogen atom or a group having a bonding sulfur atom. The alkyl. alke- 
nyl. alkynyl and heterocydk; groups represented by X^^ Include those descrfoed for R^\ The acyl groups r^resented 
by X^ ^ are preferably those having 1 to 1 8 caitxxi atoms, for example, acetyl an6 benzoyl. The oxycartxyiyl groups are 
typically alkoxycaft)onyl and arylQxycartx)nyl groups, preferably alkQKycart)onyl groups having 2 to 18 carison atoms, for 
example, methQxycartx)nyl and benzyk]xycartx)nyl and aryloxycartx)nyf groups having 7 to 18 carbon atoms, for exam- 
ple. phenoxycartx)nyt. The cartaamoyi groips are preferably those having 1 to 18 cart>on atoms, for exanple. car- 
bamoyl, N-ethylcartdanrroyl, N-octylcart»moy1 and N-phenylcart3amoyl. 

The groups having a bonding oxygen atom represented by X^^ indude alkoxy. aryioxy. heterocydic oxy. acyloxy 
and cart>amoylaxy groups. The alkoxy groups are those having 1 to 16 cartxtn atoms, preferably having 1 to 10 carton 
atoms, for example, methoxy and 2-methoxyethoxy. The aryioxy groups are those having 6 to 24 cai1x>n atoms, for 
example, phenoxy and p-methoxyphenoxy. TTie heterocydic oxy groups are five- or six-memt>ered, saturated or unsatu- 
rated heterocyclic oxy groups having 1 to 5 cartx>n atoms and at least one oxygen, nitrogen or suHur atom in which the 
number snd type of hetero atoms constituting the ring may be one or more, for example. 2-thiazolyloxy, 2-tetrahydro- 
pyranyloxy and 2-pyridyfoxy. The acyloxy groups are those having 1 to 16 cartx>n atoms, preferably 1 to 10 cartx)n 
atoms, for example, acetoxy and beruoyloxy. The caitsamoytoxy groups are those having 1 to 16 cartxsn atoms, prefer- 
atiiy having 1 to 10 cartoon atoms, for example. N,N-dimethylcait>amoylQxy. N-hexylcart)amoykixy and N-phenylcar- 
bamoyloxy. 

The groups having a boncfing nitrogen atom represented by X^^ indude acylamino, mono- or dialkylamino. 
arylamino. and heterocydic amino grotps. The acylamino groups are those having 1 to 16 cartoon atoms, preferably 
having 1 to 10 casbon atoms, for example. acetamUe and p-chlorobenzoylanude. The alkylamino groups are those hav- 
ing 1 to 16 cartMn atoms, preferably having 1 to 10 caitxxi atoms, for example. N.N-cfimethylamino. The arylamino 
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groups are thos having 6 to 24 cartx>n atoms, for example, anilina The heterocyclic amino groups are five- or six- 
membered, saturated or unsaturated heterocyclic amino groups having 1 to 5 carbon atoms and at least one oxygen, 
nitrogen or sulfur atom In which the number and type of hetero atoms constituting the ring may be one or more, for 
example, 2-oxazoiylamirK>. 2-tetrahydropyranyiamino and 4*pyrazylamino. 

5 The groups having a bonding sulfur atom represented by ^ include alkytthio. arylthio. heterocyclic thio, sulfamoyl. 

suHbnyl and sutfinyl groups. The alkyfthio groups are those having 1 to 16 carbon atoms, preferatsly having 1 to 10 car- 
bon atoms, for example, methytthio and 2-phenoxyethylthio. The arylthio groups are those having 6 to 24 cartx)n atoms, 
for example, phenylthio and 2-carboxyphenylthio. The heterocyclic thio groups are five- or six-membered. saturated or 
unsaturated heterocyclic thio groups having 1 to 5 cart>on atoms and at least one oxygen, nitrogen or sulfur atom in 

10 which the number and type of hetero atoms constituting the ring may be one or nnore. for example, 2-benzothiazoylthio 
and 2-pyridytthio. The sulfamoyl groups are those having 0 to 16 caibon atoms, preferably having 0 to 10 cartxMi atoms, 
for example, mettiylsulfamoyl and phenylsuKamoyl. The suHbnyl groups are those having 1 to 16 carbon atoms, prefer- 
ably having 1 to 10 cartx>n atoms, for example, methanesuHbnyl and benzenesulfbnyl. The sulfinyt groups are those 
having 1 to 16 cartx>n atoms, preferably having 1 to 10 cartx)n atoms, for example, methanesuHinyl and benzenesuffi- 

15 nyl. 

These groups may further have a sukjstituent as mentioned for R^'' . 

Preferably X^^ is an alkyl. cart)amoyl. alkQxycartx)nyl. arylQxycartx>nyt. acyt. cyano. heterocyclic, alkoxy, arylxoy. 
sulfamoyl or sulfbnyt group, more preferably an alkyl. cart>amoyt, alkoxycarbonyl. heterocyclic or alkoxy group, most 
preferably an alkyl, carfc>amoyt, alkoxycartjonyt or heterocyclic group. 
20 is a hydrogen atom, alkyl, aryl, heterocyclic, alkoxy. aryloxy, amino or hydrazine group. These groups are the 

same as mentioned for ^ while they may further have a sutsstrtuent as mentk3ned for R^ ^ 

Preferably, R^^ is hydrogen, alkyi groups (e.g., methyl, trifluoromethyt. difluoromethyl. 2-cartx)xytetraftuoro6thyl, 
pyridiniomethyl. 3-hydraxypropyl. 3-methanesulfbnamidopropyf and phenylsulfbnylmethyl). aralkyt groups (e.g.. o- 
hydroxybenzyl) or aryl groups (e.g.. phenyl. 3.5-dichlorophenyl. o-methanesulfbnamldophenyl. o-carbamoytphenyl. 4- 
2S cyanophenyl and 2-hydroxymethylphenyl), with the hydrogen and alkyl groups being espedaily preferred. 

R^^ may be such a group as to induce cyclization reaction to cleave a -CO-R^^ moiety from the remaining molecule 
to generate a cyclic structure containing the atoms of the -CO-R^^ nnoiety. Such examples are described in JP-A 
29751/1988. for example. 

A^^ and A^^ are both hydrogen atoms, or one of A^^ arxl A^^ is a hydrogen atom and the other is an alkylsuHbnyl, 

30 arylsulfbnyt or acyl group. The alkylsuHbnyl groups represented by A^ ^ and A^^ are those having up to 20 cartDon atoms, 
preferably up to 10 cartxsn atoms, for example, methanesuHbrryl and trifluoromethanesulfonyl. The arylsuHonyl groups 
represented by A^'^ and A^^ are those having up to 20 cartx)n atoms, preferably up to 12 cartx)n atoms, for example, 
benzenesutforiyl and benenesutfbnyl 8ufc)stituted such that the sum of Hammette's 8U>8tituent constants cr^ may be 0 
or more positive. The acyl groups are aliphatic and aromatic acyl groups having up to 20 cartx^ atoms, preferably up 

35 to 1 2 cartx)n atoms. The aliphatic acyl groups are normal . branched or cyclic, substituted or unsuk)stituted aliphatic acyl 
groups, exemplary substituents including halogen atoms, ether, sulfonamide. cartx>namide. hydroxyl, cartxsxy and sul- 
fbnate groups. Acetyl and trifluoroacetyt are exemplary aliphatic acyl groups. The aromatic acyl groups are suk>stituted 
or unsubstrtuted benzoyl groups. When substituted, the benzoyl groups are suk)stituted such that the sum ol Ham- 
mette's substituent constants may be 0 or more positive. Most preferably, both A^ ^ and A^^ are hydrogen atoms. 

40 Each of R^ ^ to R^ ^ and X^ ^ in formula (I I) may have incorporated therein a ballast group or polymer commonly used 
in immobile photographic additives such as couplers. The ballast group is a group having at least 8 cartx>n atoms and 
relatively inert with respect to photographic properties. It may be selected from, for example, alkyl. araikyl. alkoxy. phe- 
nyl, alkylphenyl. pheiKSxy. and alkylphenoxy groups. The polymer is exerrplified in JP-A 100530/1989, for example. 
Each of R^^ to R^^ and X^^ in formula (II) may have incorporated therein a group capable of adsorbing to silver hal- 

45 ide. Such adsorptive groups include alkyltNa arylthio, thiourea, thioamtde, thkxjrethane, mercaptoalkyt, mercaptoaryt, 
mercapto heterocyclic (ag.. 5-mercaptotetrazole, 3-mercapto-l.2,4-triazole. 2-mercapto-1.3,4-thiadiazole, and 2-mer- 
capto-1 .3,4-oxadiazole). and five- or stx-merhbered nitrogenous heterocyclic groups to form imino silver (e.g.. tsenzot- 
riazde). These groups are described in USP 4.385.108 and 4.459.347. JP-A 195233/1984. 200231/1984. 
201045/1984. 201046/1984. 201047/1984, 201048/1984. 201049/1984, 170733/1986. 270744/1986. 948/1987. 

*50 234244/1988, 234245/1988. and 234246/1988. The silver halkle adsorbing groups may take the form of precursors. 
Such precursors are desaibed in JP-A 285344/1990. 

The conrpound of formula (II) may contain a plurality of hydrazine groups as substituents. In this case, the com- 
pound of formula (II) is an oligomer of hydrazine groups. 

Prefen^ed among the compounds of fbrnujla (II) are those of the fdkiwing general formula (11a): 

ss 
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wherein each of R^'' and R^^ is a substituted or unsid>stituted all<yl or phenyl group. X^^ is an alkyl. oxycartx>nyl. car- 
bamoyl or heterocyclic groups and is a hydrogen atom, alkyl, aryl. heterocyclic, altoxy or amino ^oup. Substituents 
on these groups are as described for R^^ in fbrmula (II). 

Illustrative, non-limiting, examples of the hydrazine derivative represented by fbrmula (II) are given below. 
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The compounds of the general formula (II) can be syrrthesized according to the method descrtoed in JP-A 
198849/1987. More particularly, they can be synthesized by reacting (R^^)(R^^p<^^)C-X with HNA^^-NA^^-COR^^ in a 
suitable organic solvent in the presence of a suitable base \wherein X is a halogen atom or suHonyloxy group. The sol- 
vents used herein are, for example, alcohols such as methanol, ethanot, 2-proparK)l and methyl cellosolve, ketones 
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such as acetone and methyl ethyl ketone, amides such as N.N-dimethyffbrmamide and N-methylpyrrolidone, ethers 
such as tetrahydrofuran and ether, esters such as ethyl acetate, and dimethylsulfoxide. The bases used herein are. for 
example, organic bases such as triethylamine. pyridine, dimethylaniline. and N-methylmorpholtne and inorganic bases 
such as potassium cartxxiate and sodium bicartjonate. The reactant (R^^)(R^2)(X''^)C-X can be synthesized by halo- 
5 genating (reacting with SOCI2 or PBrs) or suHbnylating (reacting with suHbnyt chloride) a corresponding alcohol com- 
pound wherein X is OH. 

Next described are the compounds of the general formula (III): 



10 
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-N-R 



32 



(III) 



75 

wtiereln is an aliphatic group. R^^ is an alkyl. aryl or heterocyclic group having at least one electron attractive or 
donative group. A^^ and are both hydrogen atoms, or one of A'^^ and A^^ is a hydrogen atom and the other is a sub- 
stituted or unsut)stituted alkylsulfonyl. arylsulfbnyl or acyl group. 

The aliphatic group represented by R^^ in formula (111) includes, for example, substituted or unsubstituted. linear. 

20 branched or cyclic alkyl. alkenyl and alkynyl groups having 1 to 30 carbon atoms. 

Where these groups have a substituent. exemplary substttuents include an alkyt group, alkenyl group, alkynyl 
group, aryl groui% heterocyclic group, quaternized nitrogen atonM^earing heterocydtc group (ag„ pyridinio). hydroxy 
group, alkoxy group (inclusive of groups containing recurring ethyleneoxy or propyleneoxy units), aryloxy group, acytoxy 
group, acyl group. alkoxycartx)nyl group. aryloxycartx)nyl group. cart)amoyl group, urethane group, carboxyl group, 

2S imide group, amino group, cartxxiamide group, sulfonamide group, ureido group, thioureido group, sulfamoylamino 
group. semicart>azide group, thiosemlcarbazide group, hydrazino group, quaternary ammonio group, (alkyt. aryl or het- 
erocyclic) thio group, mercapto group, (alkyl or aryl)sulfbnyl group, (alkyl or aryl)sulfinyl group, sulfb group, sulfanroyl 
group. acylsuHamoyI group, (alkyt or aryOsuHbnylureido group, (alkyl or aryt)suHbnylcarbamoyl group, hatogen atom, 
cyano group, nitro group, phosphoric add amide group, phosphate structure-bearing group, acyl urea structure-bearing 

so group, selenium or tellurium atom-containing group, and tertiary or quaternary suKbnium structure-bearing group. 
These substituents may further have an anafogous sut)stituent. 

In fbmiula (III). R^^ is preferably alkyt. For substituted alkyt groups, the substituents are preferably aryl, heterocy- 
clic, (alkyl or aryl)thio. cyano. alkoxy, aryloxy, alkDxycartx)nyl, aryloxycarbonyl and carbamoyl groups. 

Also preferably R^^ jg ^ tri-suk)stituted methyl group in which the substituents are preferably aryl. heterocyclic, (alkyl 

35 or aryi)thio, cyano. alkoxy. aryloxy, alkoxycartxxiyl, arytoxycartwnyl and cart«moyl groups. More preferably R^^ jg ^ 
methyl group having two aryl groups and one substituent selected from aryl. heterocyclic, (alkyl or aryt)thlo, cyano. 
alkoxy, aryloxy. aikoxycartx)nyl. aryloxycartxinyt and carbamoyl groups. Most preferably R^^ is a methyl group substi- 
tuted with three aryl groups. 

In formula (III), each of A^^ and A^^ is a hydrogen atom, or a substituted or unsubstituted alkyl or arylsulfonyi group 
40 having up to 20 cartx>n atoms (preferably a phenylsulfonyl group, or a phenylsulfonyl group substituted such that the 
sum of Hammette's substituent constants may be -0.5 or more), or sutsstituted or unsubstituted acyl group having up to 
20 carbon atoms (preferably a benzoyl group, a benzoyl group sut>stituted such that the sum of Hammette's substituent 
constants may be -0.5 or more, or a linear, brcmched or cydlc. substituted or uns JDStituted. aliphatic acyl group wherein 
the sutsstituent is selected from a halogen atom, ether group, sulfonamide group. cartx>namide group, hydroxy! group, 
45 carboxyl group and sulfonate group). Most preferably, both A^^ and A^^ are hydrogen atoms. 

In formula (III). R^^ is an alkyl, aryl or heterocyclic group having at least one electron attractive or donative group. 
By the terms electron attractive and donative groups are meant substituents whose Hammette*s substituent coristant 
has positive and negative values, respectively. More illustratively, almost all sut)stituents except for hydrogen are rel- 
evant. Exemplary substituents indude alkyl. aryl, heterocydic, alkoxy. aryloxy, acyloxy. acyl. alkoxycartx)nyl, aryloxycar- 
50 bonyl, carbamoyl, carboxyl. imide. cart>onamide, sulfonamide, ureido. thiourekio. (alkyl. aryl or heterocyclic) tiiio, (alkyl 
or aryl)su!tonyt, sulfo. sulfamoyl, halogen, cyarx). nitro, amino, and (alkyt, aryl or heterocydic) amino groups. These sub- 
stituents may further have any desired sut>stituent. 

Where R^^ represents a sulDstituted group, the sutjstituent may be the same as mentioned for R^^ 
R^^ and R^^ in formula (III) may have Incorporated therein a k>allast group or polymer commonly used In Immobile 
55 photographic additives such as couplers. The ballast group is a group having at least 8 carbon atoms and relatively inert 
with respect to photographic properties. It may be selected from, for example, alkyl. aralkyi, alkoxy, phenyl, alkylphenyl. 
phenoxy, and alkylphenoxy groups. The polymer is exemplified in JP-A 100530/1989. for example. 

R^^ arid R^ in formula (111) may have incorporated therein a group capable of adsorbing to silver halkle. Such 
adsorptive groups include alkylthio, arylthia thiourea. thkMunide, mercapto heterocydic and triazole groups as 
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desaibed in USP 4,385.108 and 4.459,347, JP-A 195233/1984. 200231/1984. 201045/1984. 201046/1984, 
201047/1984. 201048/1984. 201049/1984. 170733/1986. 270744/1986. 948/1987. 234244/1988. 234245/1988. and 
234246/1988. The Silver halide adsorbing groups may take the form of precursors. Such precursors are described in 
JP-A 285344/1990. 

R^^ and R^^ formuia (III) may contain a plurality of hydrazine groups as substituents. In this case, the conrpound 
of formula (III) is an oligomer of hydrazino groups, examples of which are described in JP-A 86134/1989, 16938/1992 
and 197091/1993. 

Illustrative, non-limiting, examples of the hydrazine derfvative represented by fbrmula (III) are given below. 
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Table 7 



No. 




-N— N- 




H-1 


(0}3'=- 


-NHNH- 




H-2 




-NHNH- 


} — ' 

CI 


H-3 




-NHNH- 


— SOaCHa 


H*4 


\\-=/73 


-NHNH- 


CI 


H-5 




-NHNH- 


CI. 

— f3~®C>2NHC8Ht7 (ISO) 

ci-^ 


H-6 




-NHNH- . 


a CI 
a^ci 


H-7 




-NHNH- 




H-8 




-NHNH- 


oc»v 



22 



EP0807 8S0A1 



Table 8 
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Table 9 
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TabI 11 



No. 
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The compounds of the general formula (III) can be readily synthesized by well-known methods. For exanple, com- 
pounds H-1 and H-3 can be synthesized In the sam manner as Synthesis Examples of compounds D-2 and 0-39 in 
JP-A 86354/1987. 

Next the hydrazine compounds of the general formula (IV) are described. 
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A^-NHNH-R^ (IV) 

A"*^ is a heterocyclic group having at least one sulfur or oxygen atom, and R""^ is a formyl, substituted or unsubsti- 
tuted acyl. suHbnyl. carbamoyl, sulfamoyi, alkoxycartx)nyl, thioacyl or •(C=0)-(CaiO)-X^ group wherein X"*^ is -NR*^ R^ 
or -OR^ wherein each of R^\ R^^ R'^ \sa hydrogen atom, substituted or unsubstituted alkyl, aryl or heterocyclic 
group, or R*^ and R"^^. taken together, may form a heterocyclic ring with the nitrogen atom. 

tn fonmula (IV). H of -NHNH-, that Is. the hydrogen atom of hydrazine may be replaced by a substituent such as sul- 
fonyt (e.g., methanesuHbnyl and toluenesuHbnyl), acyl (e.g.. acetyl and trtfluoroacetyl) and oxalyl (e.g.. ethoxalyl). Such 
substituted compounds are encompassed within the scope of fomiula (IV). 

Exantples of the heterocyclic group represented by A^ include thiophene. furan, benzothiophene. pyran, isoben- 
zofuran, chromene. oxazole, and thiazole. the thiophene arxJ furan being prefenred. 

Illustrative groups of R^ are formyl, acyl (e.g., acetyl, trifluoroacetyl. a-(2,4-di-t-amylphenoxy)acetyl. methoxy- 
acetyl. cyanoacetyl and benzoyl). suHbnyl (e.g., methyisulfonyl, toluenesuJfbnyl and 4-dodecyloxybenzenesulfonyl). car- 
bamoyl (e.g.. cait>anfX)yt, dodecytcart^amoyl and dimethytcart)amoyl), sulfamoyi (e.g.. sulfamoyi. butylsulfampyl and 
dImethylsulfamoyO, alkoxycart)onyl (e.g., methoxycartwnyl and tetradecyloxycartxjnyl). thioacyl (e.g.. thiofbrmyl and 
thioacetyl). -(C=0)-(C=0)-NR^iR*2 ^nd -{C»0)-{C=0)-OR*^. Each of R*\ R^2 r43 jg hydrogen, alkyl (e.g., 
methyl, ethyl and methoxyethyQ. aryl (e.g.. phenyl, p-methoxyphenyl and a-naphthyl). and heterocyclic groups (e.g.. 
pyridyl and thienyl). Alternatively, R^^ an6 R^, taken together, form a ring with the nitrogen atom, for example, a hete- 
rocyclic ring such as morpholina Preferred groups represented by R^ are fomriyl, acyl. -(C=0)-(C=0)-NR^^R'^2 . 
(C=0)-{C=0)-OR*^. 

The heterocyclic groups having at least one sulfur or oxygen atom, represented by R^. may have various sut>stit- 
uents. Examples of the substituent which can be incorporated include halogen atoms, alkyl, aryl. alkoxy. arytoxy. acy- 
loxy. alkytthio. arylthio. sullbnyl. alkoxycartx)nyl, aryloxycartx>nyl. cart)anrK)yl, sutfanwyl. acyl. amino, alkylamino, 
arylamino, acylamino, sulfonamide, arylaminothiocartwnytamino, hydroxy, carbcxy. sulfb, nitro and cyano groups. 

The compounds of the general formula (IV) may have a norxjiffusing group or a silver halkie adsorption promoting 
group in a nrK>lecule. TTie nondiffusing group is preferably a ballast group commonly used in immobile photographk: 
additives such as couplers. The t>allast group is a group having at least 8 cartx)n atoms and relatively inert with respect 
to photographs properties, for example, alkyl, alkoxy. phenyl, aikylphenyl. phenoxy. and alkylphenoxy groups. The silver 
halide adsorption promoting groups include thiourea, thiourethane, heterocyclic thioam^e, mercapto heterocyclic, and 
triazole groups as desalbed in USP 4.385.108. 

Typical non-limiting examples off the compound of the general formula (IV) are given below. 
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SO 



55 



H-l-1 



^S^NHNHCHO 



'o H-l-2 



.t-CsHi, 

NHNHCHO 



CH« H 



15 C2H5 



H-l-3 



^^NHCSNH>.^^NHNHCHO 



H-l-5 



H-1-6 



CaH^OCONH ^NHNHCHO 



tr 



,t-C5H„ 



-^-OCHaCONH ^O^NHNHCHO 
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SO 
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H-l-7 

CjHsNHCSNHv^Ov^NHNHCHO 

LJ 



H-l-8 .t-CsH,, 

t-CsHu — 0(CH2)3NHCONHv^O^NHNHCHO 



H-l-9 ^S^ ^NHNHCHO . 

t-CsHi, 



^ NHCOCHO— ^ ^t-CsHi i 

CaHs 

as H-l-10 

NHNHCHO 

CT 

H-l-11 t-CsHii 



CHa^l^S^NHCOCHaO-^^t-CsHn 



NHNHCOCH3 

*' H-l-12 



C2H5NHCSNH ^S^^NHNHCOCONHCHa 
LJ 



_C,H„^/>-OCHCONHv-S NHNHCOCOOCaHs 
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H-l-14 ^S^NHNHCOCONHz 

^NHCOCHa -S v^S^SH 

T T 
N — N 

H-l-15 ^^T^NHCSNH^ ^O^^NHNHCOCON b 



H-l-17 



H-l-21 



XT 



H-l-1 6 CaHsNHCSNH v ^S^ NHNHCOCHaOCHa 



CaHs tt__J 



Lj I 18 O^NHNHCOCHaCN 

LJ 

CiaHasNHCONH ^ 

H-l-1 9 S^NHNHCO ^ 

O ^CHa 

S^NHNHCO 

LJ 

H-i-20 C,H,7NHCONHv^O NHNHCO >,^^ 

\ f ^CHa 

CaHiTNHCONH ^^O^NHNHCO 

LJ 



^S^NHSOa-f^-CiaHas 

LJ ^ 
^NHNHSOaCHg 



H-l-22 l^'^'^^SsN ^S^NHNHCHO 

^7 Tj 

CH3 
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H-l-23 f-\ 



H-l-24 



NHNHCOOCjHs 



^^NHCSNH -^^-CONH^Sy 



H 



H-l-25 ^CHa 

' ' COCOOCaHg 



^NHNHCHS 



H-l-27 .^^S^ N— NHCHO 

COOCaHs 

H-l-28 CteHaaNHCONH v^«#i*V^S, 




NHNHCHO 



•^"'"29 if'^ir NHNHCHO 



^^sTs^S, ^NHNHCON 



The hydrazine oompounds of the general fermula (V) are described. 
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H-ll-1 



CH3-/ V-CH =CH — NHNHCHO 




H-ll-2 

CHa-^ >-CH =»CH —NHNHCHO 




H-II.3 

C2H5 

WCsHii —^^V-O— CH — CONH -f >-CH "sCH —NHNHCHO 
CsH„(t) 



H-ll-4 

WCsH,, -^|\-0— CH —CONH -^\-CH «"CH— NHNHCHO 



H-ll-5 

CiaHasO-f J- SO2NH— f V-CH —CH —NHNHCHO 





H-ll-6 



WCjH 



11 




O— CH —CONH 
'C5H„(t) 




C(F) =C{F) —NHNHCHO 
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H-ii-a 



H-ll-12 



H-ll-15 



CH=CH — NHNHCHO 
CH=CH-NHNHCHO 



H-ll-9 C14H29O -^^^NHCO -^^-CH =CH -NHNHCHO 

H-II-IO C12H2S -^^NHCO -^jVcH=»CH -NHNHCHO 

H-ll-1 1 (t)CsHi 1 — ^^NHCO -^^CH— CH -NHNHCHO 



(t)CsHii -{^^-HHCO -^^CH— CH-NHNHCHO 



H-IM3 ^^NHCO -^^-CH=C-CH =CH-NHNHCHO 

CH3 



H-ll-U ^^CONH -^^-CH=CH-NHNHC CNHCaHs 

00 



^^CONH-^^CH=CH-NHNHCCH20-^^ 



Also useful are polymeric hydrazine conpoutxis having a structural moiety of the general formula (VI). 
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-r6^-c=C-NHNH— R** • . . (VI) 



R®^ is a divalent organic group, each of and R^ is a hydrogen atom, halogen atom or substituted or unsubsti- 
tuted alkyi group, and R^ is a fbrmyl, substituted or unsut>stituted acyl, suifonyl, carbamoyl, sulfamoyl. alKoxycarbonyl. 
thioacyl or -(C=0)-(C=0)-X^ group wherein is -NR^^R'*^ or -OR^ wherein each of R*\ R^2 ^pd R^ is a hydrogen 
atom, substituted or unsubstituted aikyt. aryl or heterocyclic group, or R^^ and R^. taken together, may form a ring with 
the nitrogen atom. 

The monovalent organic residues represented by R®^ include aromatic, heterocyclic and aliphatic residues. The 
aromatic residues include phenyl, naphthyl, substituted phenyl and substituted naphthyt. The substituents are. for 
example, alkyl. alkoxy, acylhydraziho. diall^amlno, alkoxycartxxiyl, cyano, cartxxxyl. nitro, alkytthio, hydroxy. suHonyl. 
cart}amoyl, halogen, acyfamino, sulfonamide, and thiourea groups. Exemplary of the substituted phenyl group are 4- 
methylphenyl. 4-ethylphenyl, 4-Qxyethylphenyt, 4-dodecy!phenyl, 4-cartx5xyphenyl. 4-diethylaminophenyl, 4-octylami- 
nophenyl. 4-ben2ylaminophenyl. 4-acetanwJe-2-methylphenyl. 4-(3-ethylthioureido)phenyl, 4*[2-(2.4-di-tert-butylphe- 
noxy)butylamide]phenyl, and 4-[2-{2,4-didodecytphenQxy)butyiamide]phenyl. 

The heterocyclic residues represented by R^^ are, for example, five- or six-membered monocyclic or fused ring 
having at least one of oxygen, nitrogen, sulfur and selenium atoms, which may have a substituent Exemplary are res- 
idues of pyrroline. pyridine, quinoline. indole, oxazole. benzoxazole, naphlhoxazole. imidazole, benzlmidazole, thiazo- 
line. thiazole, benzothiazole. naphthothiazole. selenazole, benzoselenazole. and naphthoselenazole rings. These 
heterocyclic rings may have substituents, tor example, alkyf groups such as methyl, ethyl arxl dodecyl, alkoxy groups 
such as methoxy and ethoxy, aryl groups having 6 to 18 cait)on atoms such as phenyl, halogen atoms such as chtoro 
arxJ bromo. alkoxycartx>nyl. cyano, and anrvde groups. 

The aliphatic residues include normal and branched alkyI groups and cycloalkyi groups, which may have a substit- 
uent. as well as alkenyl and alkynyl groups. The normal arxj branched alkyI groups are typically those having 1 to 18 
cart>on atoms, for example, methyl, ethyl, isobutyl arxj dodecyl. TTie cycloalkyi groups are typically those having 3 to 10 
cartx}n atoms, for example, cyclopropyt. cyclohexyl and adamantyt. Sut^stituents on tiie alkyI and cycloalkyi groups 
include alkoxy (e.g.. methoxy, ethoxy. propoxy and butoxy). alkoxycartx>nyl, Ccurbamoyl, hydroxyt. alkylthio. amkle. acy- 
loxy, cyano, sultonyl, hatogen atoms (e.g., chtorine, bromine, fluorine and iodine), and aryl (e.g., phenyl. halogen-sut>- 
stituted phenyl and alkyl-substituted phenyl). Exemplary substituted alkyI and cycloalkyi groups are S-methoxypropyt. 
ethoxycarbonylmettiyl, 4-chlorocyciohexyl. benzyl, p-methytoenzyl, and p-chlorobenzyl. Allyl is a typical alkenyl group 
arxj propynyl is a typical alkynyl group. 

Illustrative groups of R^ are fbrmyl, acyl (e.g., acetyl, trifluoroacetyl, a-(2.4-di-t-amylphenQxy)acetyl, methoxy- 
acetyl, cyanoacetyl and t>enzoyl). sultonyl (e.g.. methylsuifonyl. toluenesultonyl and 4-dodecyloxybenzenesulfony1). car- 
bamoyl (e.g., cartsamoyl. dodecylcart)amoyl and dimethylcart)ampyl), sulfamoyi (e.g.. sulfamoyl. butylsulfamoyi and 
dimethylsulfamoyQ, alkoxycarisonyl (e.g., mettnoxycartXHiyl and tetradodecyloxycartx>nyl), thioacyl (e.g.. thioformyl and 
thioacetyl), -(C=0)-(C«0)-NR^iR^. and -(C»0)-(C=0)-OR^. Each of R^\ R*^ and R^ is hydrogen. alkyI (e.g.. 
methyl, ethyl and methoxyethyl). aryl (ag.. phenyl, p-methoxyphenyl and a-naphthyl). and heterocydto groups (e.g., 
pyridyl and thlenyQ. Alternatively. R^^ arvj R^, taken together, torm a ring with the nitrogen atom, tor example, a hete- 
rocyclic ring such as morpholina Preferred groups represented by R^^ are formyi, acyl, -(CaO)-(CaO)-NR^^R^^, arvi • 
(C^)-(C=0)-OR^. 

Illustrative non-limiting examples of the structural moiety of the general tormula (VI) are given below. 
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-NH — ^^-CH =CH -NHNHCOCONHCH3 



"•NH^ >-CH=CH-NHNHCHO 



C2H5 



-NH — ^II^O-CH -CONH— ^^-CH=CH-NHNHCHO 



C2Hs 



— NH— ^^-0-CH-CONH-^^\-CH=CH-NHNHCHO 



— O-^^-SOaNH-^^-CH-sCH-NHNHCHO 



-NH— ^^b-CH2CONH-^^-C(F)s=C(F>-NHNHCHO 
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-NH 



6a, 



CH=aCH -NHNHCHO 



-NH 

•^•'"■8 .Js^^^^s^CH— CH -NHNHCHO 



H-lll-g -0-^^CONH-^^CH—CH -NHNHCHO 



H-IIMO -0-^^CONH-^\-CH—CH -NHNHCHO 



H-lll-11 -0-^^CONH-^^-Cs=C -NHNHCHO 

CH3 CH3 

.CI 

H-lll-12 -NH-^^-CONH-^^-CH=CH -NHNHCHO 



H-IIM3 -NH-^^CONH-^^-CH=»C— CH«CH -NHNHCHO 

CH3 

H-IIM4 -NH-^^-CONH-^^-CH— CH— NHNHC ^ — O— CaHg 

00 

H-lll-15 -NH-^^CONH-^^CHa»CH— NHNHC-CHaO-^^ 

O 

Also useful are polymeric hydrazine oompouitds having a structural moiety of the general formula (VII). 
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HR*^irX*°"N— NH— R«« ... <V1I) 

^66 



R®^ is a hydrogen atom, formyl, substituted or unsubstituted acyl. suffonyi, cart>amoyl, sulfarrwyl. alkoxycarbonyl, 
thioacyl or -(C=O)-(C=O)-X^0 group wherein is -NR^^R^^ ^r43 wherein each of R^\ R*2 ^43 a hydrogen 
atom, substituted or unsubstituted alkyl. aryl or heterocyclic grotp, or R^^ and R^, taten together, may form a ring with 
the nitrogen atom, is a hydrogen atom, substituted or unsut>stttuted acyl. suHbnyl. cart)amoyt, suHamoyl or alkoxy- 
caftx)nyl group. R®^ is a divalent organic group, is a phenyl group or pyridine ring, and letter m is an integer of 0 to 6. 

Illustrative groups of R®^ are hydrogen, formyl, acyl (e.g., acetyl, trifluoroacetyl, a-<2,4-di-t-amylphenoxy)acetyl and 
benzoyl), sultonyl (e.g., methylsutfonyl. toluenesulfonyl and 4-dodecyloxybenzenesulfonyl), carbamoyl (e.g., cart)amoyl, 
dodecylcarbamoyi and dimethylcarbamoyO. sulfanx>yl (e.g.. sulfamoyl. butylsulfamoyi and dimethylsulfamoyi). alkoxy- 
carbonyl (e.g.. methoxycarkxinyl and tetradodecytoxycartwnyl), and thioacyl (e.g.. thioacetyl), with the hydrogen, formyl, 
acyl and sulfonyl being preferred. 

Illustrative groups of R®® are hydrogen, acyl (e.g.. acetyl and pivaloyO, sulfonyl (e.g.. methanesuHbnyi and tolue- 
nesulfonyO, and alkoxycart>onyl (e.g., methoxycarbonyl and dodecyloxycarbonyl). with the hydrogen being prefen-ed. 

Illustrative divalent organic groups of R^ are derived from alkyl, aryl. alkoxy. arylcxy, acyloxy, alkylthio. arylthio, sul- 
fonyl. alkQxycartx>nyt. aryloxycartxviyl. carbamoyl, sulfamoyl. acyl. amino, all^amino. arylamino, acylamino. sulfona- 
mide, arylaminothiocart)onylamino. hydroxy. cartx)xy. sutfb, nrtro, and cyano groups. The groups represented by R®*, 
R^® and R®^ may further have a substituent that is. substituted groups are encompassed therein, 
is preferably a pyridine ring. 

Letter m is an integer of 0 to 6. preferably 0 to 3. 

Illustrative non-limiting examples of the structural moiety of the general formula (VIQ are given below. 
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H-IV-I -O-^^-OCHCONH-^l^— NHNHCHO 

H-IV-2 l^^-NHNHCOOCaHs 



I 

S 



H-IV-3 



N^N-^^NHCSNH -^J-NHNHCHO 



H-IV-S -NH-^^NHCSNH-^[^NHNHS02N(CH3)2 



C2H5 1^ 
H-IV^ -O-^^OCHCONH-^^NHNHCHO 
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H-IV-7 CHg-^^-NHNHSOaCHs 

NHCO-^^N-N 



H-IV-8 CH3 ^ 

^>-NHNHCHO 
CH3 NHCOCHO /~V-NH- 



CjHs 





H-IV-10 



^^-NHNHCO(CH2)^-^^-NH- 



N^\— NHNHCHO 
CHr^CONH(CH2)4 0-^^-0- 
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H-IV-12 



-O-^^NHCO -^^NHNHCSCHa 



H-iv-13 o'-n^^nhnhccx;ho— /^V-o- 



I 

CaHs 




H-IV-14 -NH-Tj^ 



NHNHCHO 



H-IV-15 i, , . . 

^NHNHCOCHO -/^CsHnW 




H-IV-16 -Q 




NHCO-f^^NHNHC CNHC2H5 

\s»/ II II 



00 



H-IV-17 

^0, 



The polymers used herein are preferably those having recurring (meth)acrylic acid units. The (meth)acrylic acki 
polymers include homopolymers arxJ copolymers of (meth)acrylic add as well as homopolymers and copolymers of 
(m6th)acrylates. litustrative examples indude homopolymers of alkyl aaylates. copolymers of cm alkyi aaytate and an 
alkyi methacrylate. homopolymers of alkyl methacrylates, and water-insoluble addition polymers of an alkyl acrylate. 
alkyl methacrylate. acrylat or methaaylate with another ethytenlcalty unsaturated polymerizabie compound having at 
least one 'CHsC<. preferably at least one CH2>C<. 

Examples of the (meth)aaytic acid polymer indud copolymers of acrylate with vinylidene chloride, copolymers of 
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methacrylate with vinylidene chloride, copolymers of acrylate with a vinyl ester, copolymers of methacrylate with a vinyl 
ester as well as copolymers of at least one of these copolymers with at least one compound selected from acrylic add, 
methacrylic acid, and itaconic acid. Examples of the acrylate and methaaylate include ethyl acrylate. n-butyl acrylate! 
n-octyl acrylate. n-dodecyl acrylate. methyl methacrylate. n-butyl methacrylate. n-octyl methacrylate. and n-dodecyl 
methacrylate. Examples of the vinyl ester include vinyl acetate, vinyl propionate, vinyl acetate, and vinyl laurate. The 
copolymers preferably have a molecular weight of about 500 to 500.000. Illustrative exatT^Dles of the homopolymer and 
copolymer are shown below as P-1 to P-12 although the invention is not limited thereta 
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homopolymer 

■CH4 
I ^ 
CO — 



—fCHa— CH4-- M-1 00.000 

I 



homopolymer M~350,000 

1 

CO — 



CH3 

-fCHa-CH^CHj-C^r- * = y = * 

COOH CO- M.150.000 



-f CH2-CHH^CH2-CH>;r- X : y = 97 : 3 

COOH CO— M-200.000 



CH3 

H-CHz-C-^CHj -CH }^ X : y = 96 : 4 

COOCHa CO- M~1 00,000 



CI , 
/ » / • % X : y = 97 : 3 

— f CHg— CH+-f CH2 -Cf- 

I ^ X. M-1 60.000 

CO- CI 



CH3 CH2COOH 

-fCH2-C-)h-fCH2-c4^ I" • ^ " ^^ -^ 

\ * I ' M-40.000 

CO- COOH 
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P-8 

CH3 

— {-CHa— C t-f CHz-CH V-^-CHa-CH^ 

CO— COOH X : y : z = 40 : 50 : 10 



10 



OH 



M-1 50.000 



^'^ CH3 CH3 

,5 -f CHa— C V^CHa-CH V-t-CHa-^f ^ x : y : 2 = 70 : 28 : 2 

CO— OCOCHa COOH M-500.000 



so 



P-10 CH3 OH OH 

-fCHg-C ^CH-CH-)^CH2-CH^ 

COOCHa-CHCeHa CO- x : y : z = 85 : 13 : 2 



CaHs 



M-eoo.ooo 



30 

P-11 



CH3 



-fCH2-CH^;j (-CHa-CH^^ tCHa—C)^ 

CO— NHC(CH3)2CHaS03H COOCaH^OCCHaCOCHa 

H40CCHa 

« X : y : z = 78 : 19 : 3 

M-300,000 



45 

p.12 CI CH2COOH 

— fCH2-CH•);;-(-CHa-C-)7-(-CH2-C-}7- 
l I I 
CO CI COOH 

50 



55 



x:y:z = 80: 16:4 
M-1 00.000 



In pdymeis P-1 to P-12, x. y and z represent mol% of respective monomer components and M Is an average 
molecular weight It is noted that ttie average molecular weight designates a number average molecular weight through- 
out the specification. 
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In general, the (meth]acrytic acid polymer should preferably contain at least 65%, nrK>re preferably 75 to 95% by 
weight of an alkyi acrylate or alkyi methacrylate such as ethyl acrylate. methyl acrylate. butyl acrylate, ethyl methacr- 
ylate and octyl methaaylate. 

The polymer having a structural moiety of the general formula (VI) or (VII) according to the invention can be syn- 
thesized by reacting -NHg or the like of a nKjnomer from which the structural moiety of formula (Vl) or (Vll) is derived 
with -CXXDH or -COCI group of a monomer and polymerizing the reaction product (polymerization reaction) or.by pre- 
viously synthesizing a trunk polymer and adding -NH2 or the like of a monomer from which the structural moiety of for- 
mula (VI) or (Vll) is derived to a side chain thereof. 

The polymer of the invention can be readily synthesized by various methods such as solution polymerization, bulk 
polymerization and suspension polymerization. 

For example, solution polymerization is generally carried out as follows. A mixture of monomers is added to a suit- 
able solvent (e.g., ethanol, methanol and water) in a suitable concentration (usually, less than 40% by weight. preferatDly 
10 to 25% by weight based on the solvent of the mixture). The solution is then heated in the presence of a polymeriza- 
tion initiator (e.g.. benzoyl peroxide, azobisisobutyronitrile and ammonium persulfate) to a suitable tenperature (e.g., 40 
to 120»C. preferably 50 to 100»C), thereby effecting copolymerization reaction. The reaction mixture is then poured into 
a medium in which the resultant water-soluble polymer is not soluble, whereby the polymer Is settled out and then dried, 
thereby removing the unreacted mixture. The water-soluble polymer preferably has a nfx>lecular weight of 1.000 to 
1 .000,000. more preferably 2,000 to 200.000. 

According to the invention, a polymer having a structural moiety of the general formula (Vi) or (Vll) in its molecule 
is preferably added to the photographic silver halide photosensitive matericU in an amount of 0. 1 to 1 0 grams, more pref- 
erably 0.2 to 5 grams calculated as solids per square meter. 

Finally, the hydrazine compound of the general fbmnula (VIII) whk:h can be used herein is described. 



^ (VIII) 
R**T— NH< 

C 
II 

o 



R®1 is an aromatic group. A^^ is a substituted or unsubstituted aromatic ring, cmd the cartx)n atoms of the two car- 
bonyl groups are attached to different atoms of the aromatic ring. 

More illustratively. R^^ is a substituted or unsut>stituted aryl group or heterocyclic group, for example, benzene, 
naphthalene, pyridine, pyrimidine, imkiazole, pyrazole, thiazole, benzothiazde. tDenzimidazole. indazole, quinoline. and 
isoquinoline. 

fifi^ is a sut>stituted or unsut>stituted aryl group or heterocydk: group, for example, benzene, naphthalene, pyridine, 
pyrimidine. imidazole, pyrazole, thiazole, benzothiazole, benzimidazoie, indazole, quinoline, and isoquinoline. Substitu- 
ents on the groups of A®^ include hydrogen, substituted or unsubstituted al)^. aryl, aikylamino, acyl, acytamino. 
alkylaminoacyl. cartx)aIkoxy. alkoxy. hydroxyl. acyloxy. cartxixylate. nitra and halogen. 

Illustrative non-limiting examples of the compourvj of formula (VIII) are given below. 
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O CHi 



<CKi>tCXi 



(CKOfCXt 



II . 

H.V.24 1^X3'*'^"^^ 
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H.V.42 



H-V.43 



H.V-45 



H-V-46 



H-V-47 



H-V.48 



H-V.49 



H-V-50 



H-V.5I 



OC---0 — -CHr 
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o 



OC"" 
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o 




,aci 
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According to th invention, the hydrazine compounds of tbmriutae (I) to (VIII) function as a nudeating agent. 
According to the Invention, another hydrazine derivative may be used in combination with the hydrazine com- 
pounds of fbrmulae (I) to (VIII). Examples of the hydrazine derivative which can be used in combination include those 
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examples described in Research Disclosure, Item 2351 6 (November 1 983. page 346). the references cited therein, and 
the following patents. 

USP 4,080.207 4.269.929 4,276,364 4,278.748 4.385.108 4.459.347 4.478.928 4.560.638 4.686,167 4 912 016 
4,988.604 4,994.365 5.041.355 5,104,769 
5 UKP 2,011.3918 

EP 217,310 301.799 356.898 

JP-A 179734/1985 170733/1986 270744/1986 178246/1987 270948/1987 29751/1988 32538/1988 104047/1988 
121838/1988 129337/1988 223744/1988 234244/1988 234245/1988 234246/1988 294552/1988 306438/1988 
10233/1989 90439/1989 100530/1989 105941/1989 105943/1989 276128/1989 280747/1989 283548/1989 
10 283549/1989 285940/1989 2541/1990 77057/1990 139538/1990 196234/1990 196235/1990 198440/1990 
198441/1990 198442/1990 220042/1990 221953/1990 221954/1990 285342/1990 285343/1990 289843/1990 
302750/1990 304550/1990 37642/1991 54549/1991 125134/1991 184039/1991 240036/1991 240037/1991 
259240/1991 280038/1991 282536/1991 51143/1992 56842/1992 84134/1992 230233/1990 96053/1992 
216544/1992 45761/1993 45762/1993 45763/1993 45764/1993 45765/1993 
IS Japanese Patent /Vpplication Na 94925/1993 

Besides, the following hydrazine derivatives are also useful. Exemplary compounds include the compounds of the 
chemical formula [1] in JP-B 77138/1994, more specifically the compounds described on pages 3 and 4 of the same; 
the compounds of the general formula (1) in JP-B 93082/1994. more specifically compound Nos. 1 to 38 described on 
pages 8 to 18 of the same; the compounds of the genered formulae (4), (5) and (6) in JP-A 230497/1994, more specif- 
ic ically compounds 4-1 to 4-10 described on pages 25 and 26, compounds 5-1 to 5-42 described on pages 28 to 36, and 
compounds 6-1 to 6-7 described on pages 39 and 40 of the same; and the compounds of the general formulae (1) and 
(2) inJP-A289520/1994. more specifically compounds 1-1 to1-17and2-1 desaibed on pages 5 to 7 of the same; the 
compounds of the chemical fbrmulae [2] and [3] in JP-A 313936/1994. more specifically the conpounds described on 
pages 6 to 19 of the same; the compounds of the chemical formula [1] in JP-A 31 3951/1994. more specifically the com- 
as pounds described on pages 3 to 5 of the same; the compounds of the general formula (1) in JP-A 5610/1995. more spe- 
cifically compounds I- 1 to 1-38 described on pages 5 to 1 0 of the same; the compounds of the general formula (II) in JP- 
A 77783/1995, more specifically compounds 11-1 to 11-102 described on pages 10 to 27 of the same; and the com- 
pounds of the general formulae (H) and (Ha) in JP-A 1 04426/1 995, more specifically compounds H-1 to H-44 described 
on pages 8 to 15 of the same. 

30 Furthermore, various hydrazine derivatives as described in "Kochi Gijutsu (known Technology)." March 22. 1 991 . 
Aztec K. K.. pages 25 to 34, nfiay be used in combination with the hydrazine derivative of the present invention. 

The hiydrazine derivative of the present invention may be added to either of a photosensitive layer and a non-pho- 
tosensitive layer on the same side of a support preferably to the photosensitive layer or a non-photosensitive layer dis- 
posed adjacent thereta 

35 The preferred amount of the hydrazine derivative of the invention added varies a little with a particular compound. 
The hydrazine compourKj of the general formula (I) or (III) is preferably added in an amount of 1x10*^ to 1x10*^ mol, 
more preferably 1x10*^ to 5x1 0*^ mol per mol of silver. The hydrazine compound of the general formula (II) is preferably 
added in an amount of 1x10"® to IxlO"^ mol, nfiore preferably 1x10*® to 5x10'^ mol, most preferably 5x10*® to 1x10*^ mol 
per moi of silver. The hydrazine compound of the general formula (IV). (V) or (VIII) or the hydrazine compound having 

40 a structural moiety of the general formula (VI) or (VIQ is preferably added in an amount of 1x10*^ to 1x10"^ mol, more 
preferably 1x10*® to 5x10*^ mol. most preferably 2x10 ® to 5x10'^ mol per mol of silver. rJote that the amount of the 
hydrazine nwiety is calculated in the case of a polymeric compound. 

The hydrazine derivative is used as a solution in a suitable organic solvent such as alcohols (e.g., methanol, etha- 
nol. propanol, and fluorinated alcohols), ketones (e.g.. acetone and methyl ethyl ketone), dimethylfbrmamide. dimethyl- 

45 sulfoxide and methyl cellosolve. 

A weil-lQicwn emulsifying dispersion method is used for dissolving the hydrazine derivative with the aid of an oil 
such as dibutyl phthalate. tricresyl phosphate, glyceryl triacetate and diethyl phthalate or an auxiliary solvent such as 
etiiyl acetate and cydohexanone whereby an enrtulsified dispersion is mechanically prepared. /Vlternatively, a method 
known as a solid dispersbn method is used fbr dispersing the hydrazine derivative in powder form in water in a ball mill. 

50 colloidal mill or ultrasonic mixer. 

In the practice of the invention, indazdes (e.g.. nitroindazole) are preferably used as an antifbggant in combination 
with the hydrazine compound of the general fbrmula (I) or (11). 

Nucleation promoter 

55 

In the photosensitive material of the invention, a nucleation promoter is preferably added in combination with tiie 
hydrazine derivative of the invention. Useful nucleation promoters are amine derivatives, onium salts, disulfide deriva- 
tives and hydroxylamine derivatives. Examples of the onium salt type nucleation promoter are descrft)ed in Japcmese 
Patent Application fsto. 37053/1996. 
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Other examples of the nudeation promoter include the compounds descrft>ed in JP-A 77783/1995. for exarrpie. 
compounds A-1 to A-73 described on pages 49 to 58 thereof: the compounds of chemical formulae [21], [22] and [23] 
desaibed in JP-A 84331/1995. for example, the compounds described on pages 6 to 8 thereof; the compounds of gen- 
er€d formulae [Na] and [Nb] described in JP-A 104426/1995. for example, compounds Na-1 to Na-22 and Nb-1 to Nl>- 
5 12 described on pages 16 to 20 thereof; the compounds of general formulae (1), (2). (3), (4). (5). (6). and (7) desaibed 
in Japanese Patent Application No. 37817/1995. for example, compounds 1-1 to 1-19. 2-1 to 2-22. 3-1 to 3-36. 4-1 to 
4-5, 5-1 to 5-41. 6-1 to 6-58, and 7-1 to 7-38 described therein. 

The nudeation promoter is used as a solution in a suitable organic solvent such as alcohols (e.g.. methanol, etha- 
nol. propand. and fluorinated alcohols), ketones (ag., acetone and methyl ethyl ketone), dimethylfbrmamlde. dimethyl- 
10 sulfoxide and methyl cellosotve. 

A well-known emulsifying dispersion method is used for dissolving the nudeation promoter with the aid of an dl 
such as dibutyl phthalate. tricresyl phosphate, glyceryl triacetate and diethyl phthalate or an auxiliary solvent such as 
ethyl acetate and cydohexanone whereby an emulsified dispersion is mechanically prepared. Alternatively, a method 
known as a sdid dispersion method is used for dispersing the nudeation pronwter in powder form in water in a ball mill. 
IS collddal mill or ultrasonic mixer. 

The nucleatton promoter may be added to a photosensitive layer or any non-photosensitive layer on the same sMe 
of the support as the photosensitive layer. Preferably the nudeation promoter is added to the photosensitive layer or a 
non-photosensitive layer disposed adjacent thereto. 

Preferably the nudeation promoter is added in amounts of 1x10'^ to 2x10"^ mol. more preferably 1x10'^ to 2x10*^ 
20 md, nx>st preferaljly 2x10*^ to 1x10"^ mo\ per mol of silver. 

Illustrative non-limiting examples of the nudeation promoter are given below. 
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Reducing agent 

The reducing agent for the organic silver salt may be any of substances, preferably organic substances, that reduce 
silver ion into metallic silver Conventional photographic developing agents such as Phenidone®, hydroquinone and 
catechol are useful although hindered phenols are preferred reducing agents. The reducing agent should preferably be 
contained in an amount of 1 to 1 0% by weight of an image forming layer. In a multilayer embocfiment wherein the reduc- 
ing agent is added to a layer other than an emulsion layer, the reducing agent should preferably be contained in a 
slightly greater amount of about 2 to 1 S% by weight of that layer. 

For photothermographic materials using organic silver salts, a wide range of reducing agents are disclosed. Exem- 
plary redudng agents include amidoximes such as phenylamidoxlme, 2-thienylamidQxlme. and p-phenoxyphenylami- 
doxime; azines such as 4-hydroxy-3.5-dimethoxybenzaldehydeazrne; combinations of aliphatic carboxylic acid 
arylhydrazides with ascorbic add such as a combination of 2.2 -bis(hydroxym6thyl)propionyl-p-phenylhydrazine with 
ascorbic acid; combinations of polyhydroxybenzenes with hydroxylamlne. reductone and/or hydrazine, such as combi* 
nations of hydroquinone with bis(ethQxyethyl)hydrQxytamine. piperidinohexosereductone or formyl-4-methylphenyihy- 
drazine; hydroxamic acids such as phenylhydroxamic acid, p-hydroxyphenylhydroxamic acid, and p*anilinehydroxamic 
acid: combinations of azines with sulfonamidophenols such as a combination of phenothiazine with 2.6<lichloro-44)en- 
zenesutfbnamidephenol; a-cyanophenyl acetic acid derivatives such as ettiyl-a-cyano-2-methytphenyl acetate and 
ethyl-a-cyanophenyl acetate: bis-p-naphthols such as 2.2*-dihydraxy-1.1'-binaphthyl, 6.6'-diTOmO'2.2*-dihydrQxy-1.V- 
binaphthyl. and bis(2-hydraxy-1-naphthyOmethane; combinations of bis-p-naphthois with 1 .S-dihydroxybenzene deriv- 
atives such as 2,4-dihydroxybenzophenone and 2*,4'-dihydroxyacetophenone: 5-pyrazolones such as 3-mettTyl-i -phe- 
nyl -S-pyrazolone; reductones such as dimethylaminohexosereductone, anhydrodihydroaminohexosereductone and 
anhydrodihydropiperidonehexosereductone; sulfonamtdephenol reducing agents such as 2,6-dich{oro-4-benzenesul- 
fbnamidephenol and p-benzenesuHbnamidephenol; 2-phefTylindane-1 .3-dione. etc.; chromans such as 2,2-dimelhyl-7- 
t-butyl-e-hydroxychroman; 1 .4-dihydropyridines such as 2,6-dimetiioxy-3,5-dicart)oetiioxy-1,4-dihydropyridine; bisphe- 
nols such as bis(2-hydroxy-3-t-butyl-5-methylphenyOmethane. 2.2-bis(4-hydroxy-3-metiiylphenyl)propane. 4.4-ethyll- 
dene-bis(2-t-butyl-6-methytphenoO. 1.l-bis(2-hydroxy-3.5HJimethytphenyQ-3.5.5-trimethylhexane. and 2.2-bis(3.5- 
dimethyl-4-hydroxypheny1)propane: ascort>ic add derivatives such as l-ascort>yl palmitate and ascorbyt stearate; alde- 
hydes and ketones such as benzii and diacetyl; 3-pyrazolidones arxl certain indane-1 ,3-diones. 

Espedaily prefen-ed redudng agents used herein are those compounds of the following formulae (R-l). (R-ll). (R- 
III), and (R-IV). 
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(R-0 





In formula (R-lll). Z forms a cyclic structure represented by the following formula (Z-1) or (Z-2). 
(Z.l) (Z-2) 




In formula (R-IV). Z forms a cydic structure represented by the following formula (Z-3) or (Z-4). 
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(2-4) 





5 



or 



10 



In formulae (R-l) and (R-ll), each of and is a group CH-Rg or CH-Rg' or a sulfur atom, and n is a natural 



Herein. R is used as a representative of Ri to Rio, Ri* to R5 . R^ , Rn to R13. R^' to R^a, R21 to R26. and R2i' to 
R24'- R is a hydrogen atom, alky! group having 1 to 30 cartx)n atoms, aryl group, araikyi group, halogen atom, amino 
group or a substrtuent represented by -O-A. with the proviso that at least one of R^ to R5, at least one of R/ to R5 , and 
at least one of R7 to R^q each are a group represented by -OA. Alternatively. R groups, taken together, may form a ring. 

20 A and A* each are a hydrogen atom, alkyi group having 1 to 30 cart>on atoms, acyl group having 1 to 30 carbon atoms, 
aryl group, phosphate group or suHbnyl group. R. A and A' may be substituted groups while typical examples of the sub- 
stituent include an alkyI group (including active methine groups), nitro group, alkenyl group, aikynyl group, aryf group, 
heterocycle-containing group, group containing a quatemized nitrogen atom-containing heterocyde (e.g., pyrkiinio 
group), hydroxy! group, alkoxy group (including a group containing recurring etfiytenoxy or propyienoxy units), aryloxy 

25 group, acyloxy group, acyl group, alkoxycaitxjnyl group. arylQxycartx)nyl group. cart>amoyl group, urethane group, car- 
boxyl group, imido group, amino group. cartX)namkJe group, sulfonamide group, ureido group, thioureido group, sulfa- 
nrK)y1amino group, semicart>azide group, thlo8enrucart>azide group, hydrazino-containing group, quaternary ammonio- 
containing group, mercapto group, (alkyt. aryl or heterocyclic) thio group, (alkyt or aryl) sulfbnyl group, (alkyt or aryl) 
sulfinyl group, suHb group, suHamcyt group, acylsulfamoyt group, (alkyI or aryQ sulfonytureklo group, (alkyt or aryQ sul- 

30 tonytcartmmoyi group, halogen atom, cyano group, phosphorto acid amkje group, phosphate structure-containing 
group, acylurea structure-bearing group, selenium or tellurium atom-containing group, and tertiary or quaternary sulfo- 
nium structure-bearing group. The substrtuent on R, A and A* may be further substituted, with preferred examples of the 
further substituent being those groups exemplified as the substituent on R. The further substituent in turn, may be fur- 
ther suksstituted, the still further substituent. in turn, may be further substituted, and so on. In this way. multiple substi- 

35 tution is acceptable while preferred substituents are those groups exemplified as the substituent on R. A and A'. 

Illustrative, non-limiting, examples of the compounds represented by formulae (R-l). (R-ll). (R-lll) and (R-IV) are 
given below. 
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TMB : 1,3,3- tr Imethy Ibuty 1 group 
CPen: cyclopentyl group 
CHex: cyclohexyl group 
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55 The reducing agent is preferably used in an anxsunt of 1x10'^ to 10 mol. more preferably 1x10'^ to 1.5 mol per nnol 
of silver. 

The photothermographic material according to the invention is processed by a heat development process to form 
photographic images. As described in the preamble, such photothermographic materieUs are cfisdosed in USP 
3.152.904 and 3.457.075, D. Morgan and B. Shely, niiermally Processed Silver Systems" in 'Imaging Processes and 



63 



EP0807 850A1 



Materials/ Neblette. 8th Ed.. Sturge. V. Walworth and A. Shepp Ed., page 2, 1969. 

The photothermographic material according to the invention preferatDly contains a reducible silver source (e.g., 
organic silver salt), a catalytic amount of a photocatalyst (e.g., silver halide), a toner for controlling the tonality of silver! 
and a reducing agent typically dispersed in a binder (typically organic binder) matrix. Although the photothermographic 

5 material is stable at room temperature, it is developed merely by heating at an elevated temperature (e.g.. 80°C or 
higher) after exposure, that is, without a need for a processing solution. Upon heating, redox reaction takes place 
between the reducible silver source (functioning as an oxidizing agent) and the reducing agent to form silver. This redox 
reaction is promoted by the catalysis of a latent image produced by exposure. Silver formed by reaction of the organic 
silver salt in exposed regions provides Wack images In contrast to unexposed regions, forming an Image. 

10 The photothermographic material of the invention has at least one photosensitive layer on a support. It is accepta- 
ble to form only a photosensitive layer on a support although it is preferred to form at least one non-photosensitive layer 
on the photosensitive layer. In order to control the quantity or wavelength distribution of light fransmitted to the photo- 
sensitive layer, a filter layer may be formed on the same side as or on tiie opposite side to the photosensitive layer, or 
a dyestuff or pigment may be contained in tiie photosensitive layer. Hie dyestuff used to this end is preferably selected 

75 from the compounds described in Japanese Patent Application No. 1 11 84/1 995. The photosensitive layer may consist 
of two or more strata. Also a combination of high/low sensitivity strata or low/high sensitivity strata may be used tor the 
adjustmerrt of gradation. 

Various additives may be added to any of ttie photosensitive laye-, a non-photosensitive layer, and other layers. In 
the photothermographic material of tfie invention, various additives such as surfactants, antioxidants, stabilizers, ptas- 

20 tictzers. UV absorbers, and coating aids may be used. 

A binder is used to hold such additives. It is preferably transparent or semi-transparent and generally colorless. 
Exemplary binders are naturally occurring polymers, synthetic resins, polymers and copolymers, and other film-forming 
media, for e)»mple, gelatin, gum arable. poly(vinyl alcohoO. hydroxyetiiyl cellulose, cellulose acetate, cellulose acetate 
butyrate. poly(vinyl pyrrolidone), casein, starch. poly(acryllc add). poly(methy! methaaylate). polyvinyl chloride. 

25 poly(methaayIic add), copoly(styrene-maleic anhydride). copoly(styr€ne-acrylonrtrile), copoly(styrene-butadiene). pol- 
yvinyl acetals (e.g.. polyvinyl formal and polyvinyl butyral), polyesters, polyurethanes. phenoxy resins, poly(vinylidene 
chloride), polyepoxides, polycarbonates. poly(vinyl acetate), cellulose esters, and polyamides. These polymers may be 
used alone or in admixture of two or more as desired. The polymer is used in such a range that it may effectively func- 
tion as a binder to carry various components. The effective range may be properly detemnined by those skilled in the 

30 art witiiout undue experimentation. Taken at least as a measure for carrying the organic silver salt in tiie film, tiie weight 
ratio of tiie binder to tiie organic silver salt is preferably in the range of from 1 5:1 to 1 :2, more preferably from 8: 1 to 1 : 1 . 
The binder may be dispersed in water, organic solvent or enrulsion to form a dispersion which is coated to form a layer. 

It is sometimes advantageous to use an additive known as a loner" for improving images in addition to tiie above- 
mentioned components. The toner is used in an amount of 0.1 to 10% by weight of the entire silver-carrying compo- 

35 nents. The toners are compounds well known in ttie photographic art as described in USP 3.080,254, 3.847.612 and 
4.123,282. 

As disdosed In Research Report No. 17029, exemplary toners indude imides sudi as phthalimide; cyclic imides 
such as sucdnimide, pyrazoline-5-ones, quinazolinone, 3-phenyl-2-pyrazoline-5-one, 1-phenylurazole, quinazoline and 
2,4-ttiiazolizinedione; naphthalimides such as N-hydroxy-1 ,8-napmhalimide: cobalt complexes such as cobaltic hexam- 

40 ine trifluoroacetate; mercaptans such as 3-mercapto-1 ,2,4-triazole; N-(aminomethyOaryldicarboxyimkjes such as N.N- 
(dlmethylaminomethyl)phthallmide: a combination of blocked pyrazoles, isothiuronium derivatives and certain photo- 
bleach agents such as a combination of N.N'-hexamethylene-bis(1-cart)amoyl-3.5<limethytpyrazole). l.8-(3,6Kliazaoc- 
tane)bis(isothiuronium)tiifluoroacetate and 2-(t'ibroniomethylsulfonyl)benzothiazole; merocyanine dyes such as 3- 
ethyl-54(3-ethyl-2-t>enzottiia2olinylidene)-1-methy1ethylidene]-2-ttilo-2,4-oxa2olkltnedione; phthalazinone, phthalazi- 

45 none derivatives or metal salts of these derivatives such as 4-(l-naphthyl)phtiialazinone, 6-chlorophtiialazinone. 5.7- 
dimethylQxyphthalazinone and 2,3-dihydro-1,4-phthalazinedione; a combinatton of phthalazinone with a sulfinic acid 
derivative such as 6-chlorophthalazinone plus sodium benzenesutf inate or 8-methylphthalazinone plus sodium p-lrisul- 
fonate: a combination of phthalazinone and phttialic acid: a combination of phthalazine Ondusive of phthalazine 
adducts) with at least one compound selected from maleic anhydride, phtiialic add, 2.3-naphthalenedicarboxy1ic add. 

so and o-phenylenic acki derivatives and anhydrides tiiereof such as phthallc acid. 4-m6tiiylphtiialic add, 4-nitrophthalic 
acid and tetrachlorophthalic anhydride; quinazollnediones. benzoxazine or naphthoxazine derivatives; benzoxazine- 
2.4-diones such as 1 ,3-benzQxazine-2.4-dione; pyrimidine and asym-triazines such as 2,4-dihydroxypyrimidine; tetraa- 
zapentalene derivatives such as 3.6-dimercapto-1.4^iphenyl-1H.4H-2.3a.5.6a-tetraazapenlalena Phthalazones are 
the preferred toners. 

55 

Sjfver halide 

. The silver halUe whtoh is useful as a catalytic anwunt of photocatalyst may be selected from photosensitive silver 
halkles such as silver bromide, silver iodkie. silver chtoride. silver chlorobromide. silver iodobromide, and silver chloro- 
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iod bromide, with an iodide ion being preferably contained. The silver halide may be added to the image forming layer 
by any desired method whereupon the silver halide is disposed close to the reducible silver source. In general, the silver 
halide is contained in an amount of 0.75 to 30% by weight based on the reducible silver source. The silver halide may 
be prepared by converting a silver soap moiety through reaction with a halide ion, or k)y preforming silver halide and 
adding it upon generation of a soap, or a combination of these methods. The latter method is preferred. 

A method for forming a photosensitive silver halide is well known in the art. Any of the methods disclosed in 
Research Disclosure No. 1 7029 (June 1978) and USP 3.700.458, for example, may be used. Illustrative methods which 
can be used herein are a method of preparing an organic silver salt and adding a halogen-containing oonfipound to the 
organic silver salt to convert a part of silver of the organic silver salt into photosensitive silver halide and a method of 
adding a silver-providing compound and a halogen-providing compound to a solution of gelatin or another polymer to 
form photosensitive silver halide grains and mixing the grains with an organic silver salt The latter method is preferred 
in the practice of the invention. The photosensitive silver halide should preferably have a smaller grain size for the pur- 
pose of minimizing white turbidity after image formation. Specifically, the grain size is preferably ip to 0.20 jim. more 
preferably 0.01 ^m to 0.15 ^m. most preferably 0.02 ^m to 0.12 ^m. The term grain size designates the length of an 
edge of a silver halide grain where silver halide grains are regular grains of cubic or octahedred shape. Where silver hal- 
ide grains are tabular, the grain size is the diameter of ian equivalent cirde having the same area as the projected area 
of a major surface of a tabular grain. Where silver halide grains are not regular, for example, in the case of spherical or 
rod-shaped grains, the grain size is the diameter of an equivalent sphere having the same volume as a grain. 

The shape of silver halide grains may be cut)ic. octahedral, tabular, spherical, rod-like and potato-like, with cubic 
and tabular grains being prefen^ed in the practice of the invention. Where tabular silver halide grains are used, they 
should preferably have an average aspect ratio of from 100:1 to 2:1. more preferatjiy from 50:1 to 3:1. Silver halide 
grains having rounded comers are also preferably used. No particular limit is Imposed on the plane Indices (Miller indi- 
ces) of an outer surface of silver halide grains. Preferably silver halide grains have a high proportton of {100} plane fea- 
turing high spectral sensitization efficiency upon adsorption of a spectral sensitizing dye. The proportion of {100} plane 
is preferably at least 50%. more preferably at least 65%, most preferably at least 80%. Note that the proportion of Miller 
index {100} plane can be detenruned by the method described in T. Tani, J. Infiaging Sd.. 29, 165 (1985). utilizing the 
adsorption dependency of {1 1 1} plane and {100} plane upon adsorption of a sensitizing dye. 

The halogen composition of photosensitive silver halkie is not critkal and may be any of silver chloride, silver chlo- 
robromide. silver bromide, silver iodobromide. silver iodochlorobromide. and silver kxlk^e. Silver bromide or silver iodo- 
bromide is preferred in the practice of the invention. Most preferred is silver iodobromtole preferakDiy having a alver 
iodide content of 0.1 to 40 nx}l%. especially 0.1 to 20 mol%. The hak>gen composition in grains may have a uriifbrm 
distribution or a non-uniform distribution wherein the hatogen concentratk)n changes in a stepped or continuous nriEui- 
ner. Preferred are silver kxtobromide grains having a higher silver iodkJe content in the interior. Silver halide grains of 
the core^hell structure are also useful. Such oore/ishell grains preferably have a multilayer structure of 2 to 5 layers, 
more preferably 2 to 4 layers. 

Preferably the photosensitive silver halide grains used herein contain at least one complex of a metal selected from 
the group consisting of rhodium, iridium, ruthenium, rhenium, osmium, cobalt, and iron. The metal complexes may be 
used alone or in admixture of two or more complexes of a common metal or different metals. An appropriate amount of 
the metal complex is 1 nmol to 10 mmd. wore preferatsly 10 nmol to 100 vimol per mol of silver. Illustrative metal com- 
plex structures are those descril>ed in JP-A 225449/1995. 

The rtiodium compounds used herein are preferably water-soluble rtmlium compounds. Examples indude rho- 
dium(lll) halides and rhodium complex salts having halogens, amines and oxalates as a ligand. for example. hexacNo- 
rortKsdium (III) complex salt. hexabromorhodium(lll) complex salt, heKaminerhodium(lll) complex salt, and 
trizalatortxxjium(lll) complex salt These rhodium compourxte are used as a solution in water or a suitable solvent. One 
method often used for stak>iiizing a solution of a rtiodium compound is by addng an aqueous solution of hydrogen halide 
(e.g.. hydrochk>ric actd. hydrobromic add. and hydrofluoric add) or an eUkali halide (e.g., KQ. NaCi. KBr. and NaBr). 
Instead of using water-solut)le rtxjdium compounds, a rhodium conpound can k>e (fissotved during pr^>aration of silver 
halide by adcfing separate silver halide grains doped with rhodium thereto. The iridium compounds used herein include 
hexachbroiridium. hexabromdridium, and hexamineiridium. The ruthenium compourxte used herein indude hexachlo- 
roruthenium and pentachloronitrosilruthenium. The cobalt and iron compounds are preferably hexacyano metal com- 
plexes while illustrative, non-limiting examples include a ferricyanate ion. ferrocyanate ion, and hexacyanocobaltate ion. 
The distribution of the metal complex in silver halide grairs is not critical. That is, the m^ complex may be contained 
in silver halide grains to form a uniform phase or at a high concentration in either the core or the shell. 

Photosensitive silver halide grains may be desalted by any of well-known wstter washing methods such as noodle 
and f locculation methods alttiough silver halide grains may be either desalted or not according to the invention. 

The photosensitive silv^ halide grains used herein shoukj preferably be chemically sensitized. Preferred chemical 
sensitization methods are sulfur, selenium, and tellurium sensitization methods which are well known in the art Also 
useful are a noble metal sensitization method using compounds of gold, platinum, palladium, and iridium arxJ a reduc- 
tion sensitization method. In the sulfur, selenium, and tellurium sensitization methods, any of compourxJs well known 
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for the purpose may be used. For example, the compourxis described in JP-A 128768/1995 are useful. Exerrplary tel- 
lurium sensitizing agents include diacyttellurides. bis(oxycarbonyl)tellurides. bi's(cart)amoyl)tellurides. bls(oxycarbo- 
nyl)ditellurides, bis(carbamoyl)ditellurides. oonfipounds having a P-Te bond, tellurocarboxylic salts. Te- 
organyltellurocarboxylic esters. di(poly)tellurides. tellurides. telluroles, telluroacetals. tellbrosutfonates. coirpounds 

5 having a P-Te bond. Te-containing heterocycles. tellurocarbonyl compounds, inorganic tellurium conpounds. and col- 
loidal tellurium. The prefenred compounds used in the noble metal sensitization method include chloroauric acid, potas- 
sium chloroaurate. potassium aurlthiocyanate, gold sulfide, and gold selenide as well as the compounds described in 
USP 2.448,060 and UKP 618,061. Illustrative examples of the compound used in the reduction sensitization method 
include ascoibic acid, thiourea dioxide, stannous chloride, aminoiminomethanesulfinic acid, hydrazine derivatives, 

10 boran compounds, silane compounds, and polyamine compounds. Reduction sensitization may also be acconplished 
by ripening the emulsion while maintaining it at pH 7 or higher or at pAg 8.3 or lower. Reduction sensitization can also 
be accomplished by introducing a single addition portion of silver ion during grain formation. 

According to tiie invention, the photosensitive silver halide is preferably used in an amount of 0.01 to 0.5 mol, more 
preferably 0.02 to 0.3 mol. most preferably 0.03 to 0.25 mol per mol of the organic silver salt. With respect to a method 

IS and conditions of admixing the separately prepared photosensitive silver halide and organic silver salt, there may be 
used a method of admixing ttie separately prepared photosensitive silver halide and organic silver salt in a high speed 
agitator, ball mill, sand mill, colloidal mill, vibratory mill or homogenizer or a mettiod of preparing an organic silver salt 
by adding the already prepared photosensitive silver halide at any timing during preparation of an organic silver salt. 
Any desired mixing method may be used insofar as the benefits of tiie invention are fully achievable. 

20 

Qrflftnic gilvyg^ 

The reducible silver sources used herein are preferably silver salts of organic and hetefOK)rganic acids containing 
a reducible silver ion source. 

25 The organic silver salt used herein is relatively stable to light, but forms a silver image when heated at 80*C or 
higher in the presence of an exposed photocatalyst (as typified by a latent im^^e of photosensitive silver halide) and a 
reducing agent. The organic silver salt may be of any desired organic compound containing a source capable of reduc- 
ing silver ion. Preferred are silver salts off organic adds, typically long chain aliphatic carboocylic acids having 10 to 30 
caitx>n atoms, especially 15 to 28 cartx)n atoms. Also preferred are complexes of organic or inorganic silver salts witii 

30 ligands having a stability constant in the range of 4.0 to 10.0. A silver-providing substance is preferably used in an 
amount of about 5 to 30% by weight of an image forming layer. Preferred organic silver salts include silver salts of 
organic compounds having a cariDoxyl group. Examples include silver salts of aliphatic cartxMcylic adds and silver salts 
of aromatic cartxaxylic acids though not limited ttiereto. Preferred examples of the silver salt of aliphatic cartx>xyfic acid 
include silver behenate, silver stearate. silver deate, silver laurate. silver caproate. silver myristate, silver palmitate. sil- 

35 ver maleate. silver fumarate. silver tartrate, silver linolate. silver butyrate, silver camphorate and mixtures thereof. Silver 
behenate is the preferred silver source. 

Silver salts of compounds having a mercapto or thion group and derivatives thereof are also useful. Prefen-ed 
examjates off ttiese compounds indude a sih^er salt of 3-mercapto-4-phenyl-l ,2.4-triazole, a stiver salt of 2-mercapto- 
benzimidazole. a silver salt off 2-mercapto-5-aminottiiadiazole. a silver salt of 2-(ethylglycolamido)benzothiazole. silver 

40 salts of tiiioglycolic acids such as silver salts of S-alkylthioglycolic adds wherein the alkyi group has 12 to 22 cartjon 
atoms, silver seUts of dithiocartxsxylic adds such as a silver salt off dithioacetic acid, silver salts of thioamides. a silver 
salt of 5-cart)oxyt-1 -methyl -2-phenyl-4-thiopyridine, silver salts of mercaptotiiazines. a silver salt of 2-mercaptobenzox- 
azole as well as silver salts of 1 ,2.4-mercaptothiazole derivatives such as a silver salt of 3-amino-5-benzylthio-1 .2,4-thi- 
azole as described in USP 4.123.274 and silver salts of thion compounds such as a silver salt of 3-(3-cart)oxyettiyl)-4- 

45 methyl-4-thiazoline-2-thione as described in USP 3,301 .678. Compounds containing an inrdno group may also be used. 
Preferred examples of these compounds indude silver salts of benzotriazde and derivatives thereof, for example, silver 
salts of benzotriazoles such as silver methylbenzotriazole, silver salts of halogenated benzotriazoles such as silver 5- 
chlorobenzotrrazole as well as silver salts of 1 .2.4-ta-iazole and 1 -H-tetrazole and si^er salts of imidazole and imidazole 
derivatives as described in USP 4.220.709. Also useful are various silver acetylide compounds as described, for exam- 

50 pie, in USP 4,761,361 and 4,775,613. 

The organic silver salt which can be used herein may take any desired shape although needle crystals having a 
minor axis and a major axis are preferred. The inverse proportional relationship between the size of silver salt crystal 
grains and their covering power that is well known for photosensitive silver halide materials also applies to the photo- 
thermographic material of the present invention. That is. as organic silver salt grains constituting image forming regions 

55 of photothermographic material increase in size, the covering power becomes smaller and the image density becomes 
lower. It is ttius necessary t~ reduce the grain size. In the practice of the invention, grains should preferably have a minor 
axis of 0.01 nm to 0.20 \jpn. more preferatjly 0.01 ^m to 0. 15 ^im arxJ a major axis of 0.10 nm to 5.0 nm, more preferably 
0.1 0 pm to 4.0 \im. The grain size distrfoution is desirably monocfisperse. The monodisperse distribution means that a 
standard deviation of the length of minor and major axes divided by the length, respectively, expressed in percent Is 
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preferably up to 100%, nxwe preferably up to 80%. most preferably up to 50%. It can be determined from the measure- 
ment of the shape of organic silver salt grains using an image obtained through a transmission electron nrucroscope. 
Another method for deterrrdning a monodisperse distribution is to determine a standard deviation of a volume weighed 
mean diameter. The standard deviation divided by the volume weighed mean diameter, expressed in percent, which is 

5 a coefficient of variation, is preferably up to 100%, more preferably up to 80%, most preferably up to 50%. It may be 
determined by irradiating laser light, tor example, to organic silver salt grains dispersed in liquid and determining the 
autocorrelation function of the fluctuation of scattering light relative to a time change, and obtaining the grain size (vol- 
ume weighed mean dicuneter) therefrom. 

The reducftsle silver source is preferably used in such amounts to give a coverage of up to 3 g/m^. especially up to 

10 2 g/m^ of Silver. 

An antifoggant may be contained in the photosensitive material according to the invention. The most effective anti- 
foggant was mercury ion. Use of a mercury compound as the antifoggant in photosensitive material is disclosed, for 
example, in USP 3,589,903. Mercury compounds, however, are undeslratDle from the environmental aspect. Preferred 
in this regard are non-mercury antifbggants as disclosed, for example, in USP 4,546.075 and 4,452,885 and JP-A 
IS 57234/1984. 

With antifbggants, stabilizers and stabilizer precursors, the silver halide emulsion and/or orgsuiic silver salt accord- 
ing to the invention can be furtiier protected against formation of additional fbg and stabilized against lowering of sen- 
sitivity during sheK storage. Suitable antifoggants. stabilizers aixl stabilizer precursors which can be used alone or in 
combination include thiazonium salts as described In USP 2,131 .038 and 2.694,716. azaindenes as described in USP 

20 2,886.437 and 2.444,605. mercury salts as desaibed in USP 2,728.663. urazoles as deserved in USP 3.287.135. sut- 
focatechots as described in USP 3,235.652. oximes, nitrons and nitroindazoles as descried in UKP 623.448. polyva- 
lent metal salts as described in USP 2,839.405. thiuronium salts as described in USP 3,220.839. palladium, platinum 
and gold salts as described in USP 2,566,263 and 2.597.915. halogen-substituted organic compounds as desaibed in 
USP 4.108.665 and 4,442.202. triazines as described in USP 4.128.557, 4.137.079, 4.138,365 and 4,459.350, and 

25 phosphorus compounds as described in USP 4,41 1 ,985. 

Especially preferred antifoggants used herein are compounds as disclosed in USP 3.874.946 and 4.756.999^^and 
heterocyclic compounds having at least one sufc>stituent represented t>y -C(X^)(X^(X^} wherein and X^ are halogen 
atoms such as F. CI. Br. and I. and X^ is hydrogen or halogen. Preferred examples of the heterocyclic compourx| are 
shown below. 
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More preferred antifoggants are the heterocyclic compounds disclosed in USP 5.028,523. British Patent Applica- 
tion Nos. 92221383.4, 9300147.7 and 9311790.1. 

The photosensitive silver halide emulsion may k>e spectrally sensAized to blue, green, red or infrared light of rela- 
tively long wavelength with sensitizing dyes. The sensitizing dyes used herein include cyanine dyes, merocyanine dyes. 
30 complex cyanine dyes, complex merocyanine dyes, holopolar cyanine dyes, styryt dyes, hemicyanine dyes, oxonol 
dyes, and hemioxonol dyes. 

In the photothernfx>graphic material according to the invention, there may be used sensitizing dyes as disclosed In 
JP-A 159841/1988, 140335/1985. 231437/1988. 259651/1988, 304242/1988. and 15245/1988, USP 4.639.414. 
4,740.445. 4.741,966. 4.751.175. and 4.835.096. 

35 Useful sensitizing dyes which can be used herein are described in Research Disclosure. Item 17643 IV-A (Decem- 
ber 1978, page 23). ibid.. Item 1831 X (August 1979. page 437) and the references cited therein. 

It is advantageous to select a sensitizing dye having appropriate spectral ser^ltivrty to the spectral properties of a 
particular light source of various scanners. 

Exerrplary sensitizing dyes include (A) simple merocyanines as descrft>ed in JP-A 162247/1985 and 48653/1990. 

40 USP 2.161.331. W. German Patent Na 936.071, and Japanese Patent Application hio. 189532/1991 for argon laser 
light sources; (B) tri-nudeus cyanine dyes as described in JP-A 62425/1975. 18726/1979 and 102229/1984 and mero- 
cyanines as described in Japanese Patent Application Na 103272/1994 Ibr He-Ne laser light sources; (C) thiacaitx)cy- 
anines as described in JP-B 42172/1973. 9609/1976. 39818/1980, JP-A 284343/1987 and 105135/1990 for L£D light 
sources and red semiconcbictor laser light sources; and (D) tricartxxiyanines as described in JP-A 191032/1984 and 

45 80841/1985 and 4<iuinoline nudeus^ntaining dicart>ocyanines as desaibed in JP-A 192242/1984 and 67242/1991 
(as represented by formulae (Ilia) and (lllb) therein) for infrared semiconductor laser light sources. 

These ser^itizlng dyes are more Illustratively descrO^ed. Exemplary sensitizing dyes include (A) compounds (1)-1 
to (l)-8 descrft)ed in JP-A 162247/1985, compounds 1-1 to 1-28 descrfoed in JP-A 48653/1990. compounds 1-1 to 1-13 
desaibed in JP-A 330434/1992. compounds of Examples 1 to 14 described in USP 2.161 ,331. and compounds 1 to 7 

so described in W. German Patent No. 936.071 for argon laser light sources; (B) compounds 1-1 to 1-38 descr&ed in JP-A 
18726/1979. compounds 1-1 to 1-35 descn-bed in JP-A 75322/1994, and compounds 1-1 to 1-34 described in JP-A 
287338/1995 for He-Ne laser light sources; (C) dyes 1 to 20 described in JP-B 39818/1980. compounds 1-1 to 1-37 
desaibed in JP-A 284343/1987, and compounds 1-1 to 1-34 described in JP-A 287338/1996 for L£D light sources; (D) 
compounds 1-1 to 1-12 described in JP-A 191032/1984. compounds 1-1 to 1-22 desaibed in JP-A 80841/1985. com- 

55 pounds 1-1 to 1-29 described in JP-A 335342/1992. and compounds 1-1 to 1-18 descrftjed In JP-A 192242/1984 for sem- 
iconductor laser light sources; (E) compounds (1) to (19) of general formula [1] described in JP-A 45015/1980. 
compounds 1-1 to 1-97 described in Japanese Patent Application Na 346193/1995. and compounds 4-A to 4-S. 5-A to 
5-Q. and 6- A to 6-T described in JP-A 242547/1 994 for tungsten and xenon light sources for printing plate-forming cam- 
eras. 
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For combined use with the organic silver salt, an advantageous choice is made of the sensitizing dyes described in 
Japanese Patent Application No. 132838/1996. 

These sensitizing dyes may be used alone or in admixture of two or more. A combination of sensitizing dyes is often 
used for the purpose of supersensitizatlon. In addition to the sensitizing dye. the emulsion may contain a dye which 
5 itself has no spectral sensitization function or a compound which does not substantially absorb visible light, but is capa- 
ble of supersensitization. 

Useful sensitizing dyes, combinations of sensitizing dyes providing supersensitization, and compounds providing 
supersensitization are desaibed in Research Disclosure, Vol. 1 76. 1 7643 (December 1 978), item I V-J on page 23. JP- 
B 25500/1974 and 4933/1968. JP-A 19032/1984 arxl 192242/1984. 

10 The sensitizing dye is added to a silver halide emulsion by dispersing the dye directiy in the emulsion or by dissolv- 
ing the dye in a suitable solvent or a mixture of solvents and adding the solution to tiie emulsion. The solvents used 
herein include water, methanol, ethanoi. propand. acetone, methyl celtosolve. 2,2.3.3-tetrafluoropropanol, 2,2,2-trif- 
luoroethanol, 3-mettioxy-1-propanol. 3-melhoxy-1-butanol, 1-methoxy-2-propanol and N,N-dimethylformamide. 

Also useful are a metiiod of dissolving a dye in a volatile organic solvent, dispersing tine solution in water or 

IS hydrophilic colloid arxl adding the-dispersion to an emulsion as disclosed in USP 3.469,987, a method of dissolving a 
dye in an add and adding the solution to an emulsioi or forming an aqueous solution of a dye with the aid of an acid or 
base and adding it to an emulsion as disclosed in JP-B 23389/1969, 27555/1969 and 22091/1982, a method of forming 
an aqueous solution or colloidal dispersion of a dye with ttie aid of a surfactant and adding it to an emulsion as disclosed 
in USP 3,822,1 35 and 4,006.025. a method of directly dispersing a dye in hydrophilic colloid and adding the dispersion 

20 to an emulsion as disclosed in JP-A 102733/1978 and 105141/1983, and a method of dissolving a dye using a com- 
pound capable of red shift and adding the solution to an emulsion as disclosed in JP-A 74624/1 976. it is also acceptable 
to apply ultrasonic waves to a solution. 

The time when tiie sensitizing dye is added to the silver halide emulsion according to the invention is at any step of 
an emulsion preparing process which has been acknowledged effective. The sensitizing dye may be added to tiie emul- 

25 sion at any stage or step before the emulsion is coated, for example, at a stage prior to the silver halide grain forming 
step and/or desalting step, during the desalting step and/or a stage from desalting to the start of chemical ripening as 
disclosed in USP 2.735.766. 3.628.960. 4,183,756. and 4.225.666, JP-A 184142/1983 and 196749/1985. and a stage 
immediately before or during chemical ripening and a stage from chemical ripening to ennulsion coating as disclosed In 
JP-A 113920/1983. Also as disclosed in USP 4.225.666 and JP-A 7629/1983, an identical compound may be added 

30 alone or in combination with a compound of cfifferent structure in divided portions, for example, in divided portions dur- 
ing a grain forming step and during a chemical ripening step or after the completion of chemical ripening, or before or 
during chemical ripening and after the completion thereof. The type of compound or the combination of compourxte to 
be added in divided portions may t>e changed. 

The anxajnt of tiie sensitizing dye added varies with the shape, size and halogen composition of silver halide 

35 grains, the method and extent of chemical sensitization, and the type of antifbggant alttiough the amount is generally 
4x10'^ to 8x10'^ moi per mol of silver halide. Where silver halide grains have a size of 0.2 to 1 .3 |im. the amount of tiie 
sensitizing dye added is preferably 2x10'^ to 3.5x10~® moi, more preferably 6.5x10'^ to 2.0x10'® md per square meter 
of the surfeoe area of silver halide grains. 

In the photothermographic material of the invention, mercapto. disulfide and thion compounds may be added for 

40 the purposes of retarding or accelerating development to control development, improving spectral sensitization effi- 
ciency, and improving storage stability before and after development 

Where mercapto compounds are used herein, any structure is acceptat)le. Preferred are structures represented by 
Ar-SM and Ar-S-S-Ar wherein M is a hydrogen atom or alkali metal atom, and Ar is an aromatic ring or fused aromatic 
ring having at least one nitrogen, sulfur, oxygen, selenium or tellurium atom. Preferred hetero-aromatic rings are benz- 

45 imklazole. naphthinrtidazole, benzothiazole. naphthothtazole, benzoxazole. naphthoxazole, benzoselenazole, benzotel- 
lurazole. imidazole, oxazole. pyrrazole. triazole. thIacGazote, tetrazole. thazine. pyrimidine, pyridazine. pyrazine. 
pyridine, purine, quinoline and quinazolinone rings. These hetero-aromatic rings may have a sut)stituent selected from 
the group consisting of halogen (e.g., Br and CI), hydroxy, amino, cartxwy. alkyi groups (having at least 1 carbon atom, 
preferably 1 to 4 cartoon atoms), and alkoxy groups (having at least 1 cart»n atom, preferably 1 to 4 cartxxi atoms). 

so Illustrative, non-limiting examples of the mercapto-substituted hetero-aromatic compound include 2-mercaptobenzimi- 
dazole, 2-mercaptobenzoxazole. 2-mercaptobenzothiazole, 2-mercapto-5-methy1benzimidazole. 6-ethoxy-2-mercapto- 
benzottiiazole, 2.2*-dithiobis(benzothiazole). 3-mercapto-1 ,2.4-triazole, 4,5-cfiphenyl-2-imidazolethiol, 2- 
mercaptoimkjazole, 1-ettiyl-2-mercaptobenzimidazole, 2-mercaptoquinoline. 8-mercaptopurine. 2-mercapto- 
4(3H)quinazolinone. 7-trifluoromethyl-4-quinolinethiol, 2,3.5,6-tetrachloro-4^kjin6ttiiol. 4-amino-6-hydroxy-2-mer- 

55 captopyrimidine monohydrate, 2-amino-5-mercapto-1 ,3.4-thiadiazole, 3-amino-5-mercapto-1 ,2,4-tria20le. 4-hytlroxy-2- 
mercaptopyrimkiine, 2-mercaptopyrimidlne, 4,6-diamino-2-mercaptopyrimcline. 2-mercapto-4-methylpyrimkline hydro- 
chloride. 3-mercapto-5-phenyl-1,2.4-triazole. and 2-mercapto-4-phenylaxazole. 

These mercapto compounds are preferak^ added to the emulsion layer in amounts of 0.001 to 1 .0 mol. nK)re pref- 
erably 0.01 to 0.3 mol per mo\ of silver. 
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In the photosensitive layer, polyhydric alcohols (e.g.. glycerin and diols as described in USP 2,960,404). fatty acids 
and esters thereof as descritsed in USP 2,588J65 and 3.121.060. and silicone resins as descrOsed in UKP 955.061 
may be added as a plasticizer and lubricant 

According to the invention, a hardener may be used in various layers including a photosensitive layer, protective 
layer, and back layer. Examples of the hardener include potyisocyanates as described in USP 4.281.060 and JP-A 
208193/1994. epoxy compounds as described in USP 4.791 .042. and vinyl suHones as described in JP-A 89048/1987. 

In the practice of the invention, a surfactant may be used fbr the purposes of improving coating arxJ electric charg- 
ing properties. The surfactant used herein may be nonionic. anionic or cationic or a f luorinated one. Exanples include 
fluorinated polymer surfactants as described in JP-A 170950/1987 and USP 5.382,504. f luorinated surfactants as 
described in JP-A 244945^1985 and 188135/1988, polysiloxane surfactants as described in USP 3,885.965. and poly- 
alKylene oxide and anionic surfactants as described in JP-A 301 140/1994. 

A surface protective layer may be provided in the photosensitive material according to the present invention for the 
purpose of preventing adhesion of an image forming layer. The surface protective layer may be fbnmed of any adhesion- 
preventing material. Examples of the adhesion-preventing material include wax. silica particles, styrene-containing 
elastomeric block copolymers (e.g., styrene-butadiene-styrene and styrene-isoprene-styrene). cellulose acetate, cellu- 
lose acetate butyrate. cellutose propionate and mixtures tiiereof. 

In the emulsion layer or a protective layer therefor according to the Invention, ttiere may be used light absorbing 
substances and fitter dyes as descrbed in USP 3.253.921. 2.274,782, 2,527.583, and 2.956.879. The dyes may be 
mordanted as descrit>ed in USP 3,282.699. 

In the emulsion layer or a protective layer therefor according to the invention, there may be used matte agents, for 
example, starch, titanium dioxide, zinc oxide, and silica as well as polymer beads inducSng beads of the type described 
in USP 2,992, 101 and 2.701 .245. The emulsion surface may have any degree of matte insofar as no star dust failures 
occur although a Bekk smoothness of 1,000 to 10,000 second^ especially 2.000 to 10.000 seconds is preferred. 

For the exposure of photothermographic photosensitive material aocorcSng to the invention, the use of an Ar laser 
(488 nm), He-Ne laser (633 nm), red semiconductor laser (670 nm) and Infrared semiconductor laser (780 and 830 nm) 
is preferred. T/, 

In the photothermographic material of the invention, a dye may be contained fbr the purpose of preventing halation, 
iaadiation, and safe light fogging. 

For Ar lasers, He-Ne lasers, and red semiconductor lasers, a dye is preferably added so as to provide an absorb- 
ance of at least 0.3. more preferably at least 0.6. most preferably at least 0.8 at an exposire wavelength in tiie range of 
400 to 750 nm. Fbr an infrared semkx)nductor laser, a dye is preferably added so as to provide an absortiance of at least 
0.3, nrx>re preferably at least 0.6. most preferably at least 0.8 at an exposure wavelength in the range of 750 to 1500 nm. 
The dyes may be used alone or in admixture of ^ or mora The dye preferably has an absorbance of less tiian 0.5. 
more preferably less than 0.2 in the visible region of 300 to 700 nm after heat development 

The dyes used herein may be any compounds which have absorption In the desired wavelength range and suffi- 
cientiy low absorption in the visible region and provide a desired absort^ance spectral profile. Exemplary conpounds 
are described in USP 5.380.635. JP-A 13295/1995. 68539/1990 (pages 13 to 14), and 24539/1991 (pages 14 to T6). 

For anti-halation arKf anti-Irradiation purposes, the dye is preferably added to a photosensitive layer on a support, 
a non-photosensitive layer between the photosensitive layer and the support, or a non-photosensitive layer on the sup- 
port remote from the photosensitive layer. For the purpose of preventing safe light fogging, the dye is preferably added 
to a protective layer or a non-photosensitive layer on the support remote from the photosensitive layer. 

The photothermographic material of the present invention is preferably in the fbmn of a one-side photosensitive 
material having at least one photosensitive layer containing a silver haiide emulsion on one surface of a support and a 
back layer on the other surface thereof. 

In the practice of the invention, a matte agent may be added to the one-side photosensitive material for improving 
feed efficiency. The matte agent used herein is generally a microparticulate water-insolutsle organic or inorganic com- 
pound. There may be used any desired one of matte agents, for example, well-known matte agents including organk: 
matte agents as descried in USP 1.939,213. 2.701.245, 2.322.037, 3.262,782, 3.539.344. and 3.767.448 and inor- 
ganic matte agents as described in USP 1.260.772. 2.192.241. 3.257.206. 3.370,951. 3.523.022. and 3,769.020. Illus- 
trative examples of the organic compound whk:h can be used as tfie matte agent are given below; exemplary water- 
disperslble vinyl polymers include pdymethyl acrylate. potymethyl methacrylate. polyacrylonitrile, acrylonitrile-a-meth- 
ylstyrene copolymers, polystyrene, styrene-divinytbenzene copolymers, polyvinyl acetate, polyethylene cartx)nate. arxj 
polytetrafluoroethylene; exemplary cellulose derivatives include methyl cellulose, cellulose acetate, arxl cellulose ace- 
tate propionate; exemplary starch derivatives include cariaoxystarch, caitxjxynrtrophenyl starch, urea-fbrmakJehyde- 
starch reaction products, gelatin hardened with well-known curing agents, and hardened gelatin which has been 
coaceruvation hardened into mrcrocapsulated hollow particles. Prefen-ed examples of the inorganic compound which 
can t>e used as the matte agent include silicon dioxkle. titanium dioxkle, magnesium dioxkle, aluminum oxkle, barium 
sulfate, calcium caitonate. silver chloride and silver bromide desensitized k>y a well-lmwn method, glass^ and diatom- 
aceous earth. The aforementioned matte agents may t>e used as a mixture of substances of different types if necessary. 
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The size and shape f the matte agent are not critical. The matte agent of any particle size may be used although matte 
agents having a partide size of 0.1 nm to 30 urn are preferably used in the practice of the invention. The particle size 
distribution of the matte agent may be either narrow or wide. Nevertheless, since the haze and surlace luster of phot - 
sensitive material are largely affected by the matte agent, it is prefen'ed to adjust the particle size, shape and particle 

5 size distribution of a matte agent as desired during preparation of the matte agent or by mixing plural matte agents. 

In the practice of the invention, the backing layer should preferably have a degree of nwtte as expressed by a Bekk 
smoottiness of 10 to 250 seconds, more preferably 50 to 180 seconds 

In the photosensitive material of the invention, the matte agent is preferably contained in an outermost surface 
layer, a layer functioning as an outermost surface layer, a layer close to the outer surface or a layer functioning as a so- 

10 called protective layer. 

In the practice of the invention, the binder used in the backing layer Is preferably transparent or semi-transparent 
and generally colortess. Exemplary binders are naturally occurring polymers, synthetic resins, polymers and copoly- 
mers, and other film-forming mecKa. for example, gelatin, gum arabic. poly(vinyl alcohol), hydroxyethyl cellulose, cellu- 
lose acetate, cellulose acetate butyrate, poly(vinyl pyrrolidone), casein, starch. poly(acryllc acid). poly{methyt 
IS methacrylate), polyvinyl chloride. poly{methaaylic acid), copoly(styrene-nwleic anhydride). copoly(styrene-acryloni- 
trife). copoIy(styrene-butadiene). polyvinyl acetals (e.g.. polyvinyl formal and polyvinyl butyral). polyesters, poly- 
urethanes, phenoxy resins, poly(vinylidene chloride), polyepoxides. polycarbonates. poly(vinyl acetate), cellulose 
esters, and polyamides. The binder may be dispersed In water, organic solvent or emulsion to form a dispersion which 
is coated to form a layer. 

20 According to the invention, the photothermographic emulsion can t>e coated on a wide variety of supports. Typical 
supports include paper, synthetk: paper, paper laminated with synthetic resins (e.g.. polyethylene, polypropylene and 
polystyrene), plastk; f ims (e.g.. polyethylene terephthalate, polycarbonate, polylmide, nylon, and cellulose triacetate), 
metal sheets (e.g., aluminum, aluminum alloy, zinc, iron and copper), and paper and plastk: filnts having such metals 
laminated or evaporated thereon. Often used are flexible substrates, typk^ally paper supports, specifically baryta paper 

25 and paper supports coated with partially acetylated a-olefin polymers, especially polymers of a-olefins having 2 to 10 
cartx)n atoms such as polyethylene, polypropylene, and ethylene-butene copolymers. The support may be either trans- 
parent or opaque, preferably transparent 

When plastic film is passed through a phototho'mographic processor, the film experiences dimensional shrinkage 
or expansion. When the photosensitive material is intended for printing purposes, this dimensional shrinkage or expan- 

30 sion gives rise to a senous problem for precisk)n multi-color printing. Therefore, the invention favors the use of a film 
experiencing a minimal dimensional change. Exemplary materials are styrene polymers having a syndiotactic structure 
and heat-treated polyethylene. Also useful are materials having a high glass transitk>n temperatura fbr example, poly- 
ether ethyl ketone, polystyrene. pdysuKone. polyether sulfone. and polyarylate. 

A backside resistive heating layer as descrbed in USP 4,460,681 and 4,374.921 may be used in a photothermo- 

35 graphic image system according to the present invention. 

The photosensitive material of the invention may have an antistatic or electrocorxluctive layer, for example, a layer 
containing soluble salts (e.g.. chlorides and nitrates), a metallized layer, or a layer containing ionic polymers as 
desaibed in USP 2.861.056 and 3.206,312 or insoluble inorgank: salts as described in USP 3,428.451. 

A n^od fbr produa'ng color images using the photothemx}graphic material of the invention is as described in JP- 

40 A 13295/1995, page 10. left column, line 43 to page 1 1 . left column, line 40. Stabilizers for color dye images are exem- 
plified in UKP 1.326.889. USP 3.432.300. 3.698.909. 3.574.627. 3.573.050. 3.764.337, and 4.042.394. 

In the practk:e of the inventk)n. the photothermographic emulsion can t>e coated by various coating procedures 
including dip coating, air knife coating. fk>w coating, and extrusk)n coating using a hopper of the type desaibed in USP 
2.681 .294. If desired, two or more layers may be concurrentiy coated by the methods described in USP 2.761 ,791 and 

4S UKP 837.095. 

In the photothermographic material of the invention, there may be contained additional layers, for example, a dye 
accepting layer for accepting a mobile dye Image, an opacifying layer when reflection printing is desired, a protective 
topcoat layer, and a primer layer well known in the photottiernx)graphic art The photosensitive material of the invention 
is preferably such that only a single sheet of the photosensitive material can form an image. That is. it is preferred that 
so a functional layer necessary to form an image such as an image receiving layer does not constitute a separate photo- 
sensitive material. 

EXAMPl^ 

55 Examples of the present invention are given below way of illustration and not by way of limitation. 
The trade names used in Examples have tiie following meaning. 

CAB 171-15S: cellulose acetate butyrate by Eastman Chemical Products. Inc. 
Denka Butyral: polyvinyl butyrat by DenW Kagaku Kogyo K.K. 
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Megafax F-176P: fluorinated surf^:tant by Dai-Nihon Ink Chemical Industry K.K. 

Sildex: spherical silica by Dokai ChemicaJ K.K. 

Sumidur N3500: polyisocyanate by Sumtomo-Bayern Urethane K.K. 

Example 1 

Preparation of organic acid silver salt emulsion A 

To 12 liters of water were added 840 grams of behenic add and 95 grams of stearic add. To the solution kept at 
90**C. a solutton of 48 grams of sodium hydroxide and 63 grams of sodium carbonate in 1 .5 titers of water was added. 
The solution was stirred for 30 minutes and then cooled to 50°C whereupon 1.1 liters of a 1% aqueous solution of N- 
bromosuccinimide was added. With stirring. 2.3 liters of a 17% aqueous solution of silver nitrate was slowly added. 
While the solution was kept at 35''C. wrtti stirring, 1 .5 liters of a 2% aqueous sdution of potassium bromide was added 
over 2 minutes. The solution was stirred for 30 minutes whereupon 2.4 liters of a 1% aqueous solution of N-bromosuc- 
cinimide weis added. With stirring. 3.300 grams of a 1 .2 wt% butyl acetate solution of polyvinyl acetate was added to the 
aqueous mixtura The mixture was allowed to stand for 10 minutes, separating into two layers. After the aqueous layer 
was removed, the remaining gel was washed twtoe with water. There was obtained a gel-like mixture of silver behenate. 
silver stearate. and silver bromide, which was dispersed in 1 .800 grams of a 2.6% butanone solution of polyvinyl kxjtyral 
(Denka Butyral #3000-K). The dispersion was further dispersed in 600 grams of polyvinyl butyrai (Denka Butyral #4000- 
2) and 300 grams of isopropyl ateohol, obtaining an organic acid silver salt emulsion of needle grains having a mean 
minor diameter of 0.05 iim. a mean major diameter of 1 .2 pm. and a coeffident of variation of 25%. 

Preparation of emulsion layer coating solution A 

Various chemicals were added to the above-prepared organic acid silver salt emulsion as fbltows. It is noted that 
the amounts of chemicals added are expressed per mol of silver. With stirring at 25''C. 10 mg of sodium phenylthiosul- 
fbnate. 75 mg of sensitizing dye A, 2 grams of 2-mercapto-5-methylbenzimidazole, 1 gram of 2-mercapto-5-metiiyfben- 
zothiazole, 21.5 grams of 4-cNorobenzophenone-2-caitx)xylic acid. 580 grams of 2-t>utanone. and 220 grams of 
dimetiiyltbrmamide were ackled to the emulsion, which was allowed to stand for 3 hours. With stirring, ttiere were further, 
added 4.5 grams of 4,6-ditrichlorometiiyl-2-phenyttriazine, 2 grams of disulfide compound A. 160 grams of 1,1-bis(2- 
hydroxy-3.5-dimettiylphenyO-3,5,5-trimethylhexane, 15 grams of phthalazine. 5 grams of tetrachlorophthalic acid, an . 
amount of a hydrazine derivative as reported in Table 19, 1 .1 grams of Megafax F-176P. 590 grams of 2-butanone and 
10 grams of methyl isobutyl ketone. 
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Preparation of emulsion surface protective laver coati ng solution A 

A coating solution was prepared by dissolving 75 grams of CAB 171-1 5S, 5.7 grams of 4-methylphthalic acid. 1 .5 
grams of tetrachlorophthalic anhydride, 10 grams of 2-tribromomethylsulfonylbenzothiazble. 2 grams of phthalazone. 
0.3 grams of Megafax F-1 76P. 2 grams of Sildex H31 (spherical silica having a mean particle size of 3 |im). and 5 grams 
of Sumidur N3500 in 3.070 grams of 2-butanone and 30 grams of ethyl acetate. 

Preparation of fc^ck-coated support 

A back layer coating solution was prepared by adding 6 grams of polyvinyl butyral (Denka Butyral #4000-2). 0.2 
gram of SiMex H121 (spherical silica having a mean particle size 12 pan), 0.2 gram of SiMex H51 (spherical silica having 
a mean particle size 5 ^im), and 0.1 gram of Megafax F-1 76P to 64 grams of 2-propanol and stirring the mixture for dis- 
solving the components. A solution of 420 mg of dye A in 1 0 grams of methanol and 20 grams of acetone and a solution 
of 0.8 gram of 3HSOcyanatomethyl-3.5,5-trimethylheKyl isocyanate in 6 grams of ethyl acetate were added to the solu- 
tion to complete the coating solution. 



dye A 




Orrto a pdyetfiylene terephthalate film having a moisture-proof undercoat containing vinylklene chloride on either 
surface, the back layer coating solution was applied so as to provMe an optical density of 0.7 at 633 nm. 

Preparation of coated sample 

Onto the thus prepared support, the emulston layer coating solution was applied in a coverage of 2 g^m^ of silver 
The enfulsion surface protective layer coating solution was then applied onto the emulsion layer to form a protective 
layer having a dry thidoiess of 5 ^m. 

Photooraphic property test 

The photographic material samples were exposed by means of a He-Ne light source color scanner SQ-608 by Dai- 
Nihon Screen K.K. and heated for development at 1 1 5**C for 25 seconds on a heat drum. A halkie lamp was operated 
to illuminate light to the developed samples for 15 seconds. The resulting images were determined fa Dmax and sen- 
sitivity (S. an inversion of a ratio of an exposure dose provkjing a density higher by 1 .5 than Dmin) by a densitometer. 
Gradation (y) is the gradient of a straight line connecting points of density 0.3 and 3.0 on a characteristk; curve. The 
results are shown in Tatsle 19. 

Pepper foQ test 

An unexposed photosensitive material was developed on a heat drum at 120*'C for 60 seconds whereupon the 
number of black pepper spots was visually counted and rated on a five-point scale with point "5** for the best quality and 
point "1" for the worst quality. Point is a practically acceptable limit and points "2" and "1 " are practk^ally unaccepta- 
ble. The results are shown in Table 19. 
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Table 19 
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*comparlsoa 

Note tnat compounds A-1 and A-2 are described in USP 
5.496,695 and have the following formulae. 

compound A-1 




compound A-2 



ss 



It is evident that photothermographic materials using hydreuine compounds within the scope of the invention satisfy 
all the requirements of high Dmax, high contrast and pepper fbg. 
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Example 2 

Preparation of silver halide grains B 

In 900 ml of water were dissolved 7.5 grams of inert gelatin and 10 mg of potassium bromide. The solution was 
adjusted to pH 3.0 at a temperature of 35»C. To ttie solution. 370 ml of an aqueous solution containing 74 grams of silver 
nitrate and an aqueous solution containing potassium bromide and potassium iodide in a molar ratio of 94:6 and 
K4[Fe(CN)6] were added over 10 minutes by a controlled double jet method while maintaining the solution at pAg 7,7. 
Note that tFeCClNOe]"^ was added in an amount of 3x10"^ moJAnol of silver. Thereafter. 0.3 gram of 4-hydroxy-6-methyl- 
1 ,3.3a. 7-tetraa2aindene was added to the solution, which was adjusted to pH 5 witii NaOH. There were obtained cubic 
silver iodobromide grains B having a mean grain size of 0.06 ^m, a coefficient of variation of projected area of 8%, and 
a {100} plane ratio of 87%. The emulsion was desalted by adding a gelatin flocculant thereto to cause flocculation and 
sedimentation and then adjusted to pH 5.9 and pAg 7.5 by adding 0.1 gram of phenoxyethanol. 

Preparation of organic acid silver emulsion B 

A mixture of 10.6 grams of behenic acid and 300 ml of distilled water was mixed for 15 minutes at 90**C. With vig- 
orous stirring. 31 . 1 ml of 1 N sodium hydroxide was added ever 1 5 minutes to the solution, which was allowed to stand 
at the temperature for one hour. The solution was then cooled to 30**C. 7 ml of 1 N phosphoric acid was added thereto, 
and with more vigorous stirring, 0.13 gram of N-bromosuccinimide was added. Thereafter, with stirring, ttie akx>ve-pre- 
pared silver halide grains B were added to the solution in such an amount as to give 2.5 mvnol of silver halide. Further, 
25 ml of 1 N silver nitrate aqueous solution was continuously added over 2 minutes, with stirring continued for a further 
90 minutes. Witii stirring, 37 grams of a 1.2 wt% butyl acetate solution of polyvirryl acetate was slowly added to the 
aqueous mixture to form floes In the dispersion. Water was removed, and water washing and water removal were 
repeated twice. With stlnring. 20 grams of a solution of 2.5% by weight polyvinyl butyral {Denka Butyral #3000-K) in a 
1/2 solvent mixture of butyl acetate and isopropyl alcohol was added. To the thus obtained gei-like mixture of organic 
acid silver and silver halide, 7.8 grams of polyvinyl butyral (Denka Butyral #4000-2) and 57 grams of 2-butanone were 
added. The mixture was dispersed by a homogenizer. obtaining a silver behenate emulsion of needle grains having a 
mean minor diameter of 0.04 ^m, a mean major diameter of 1 i^m and a coefficient of variation of 30%. 

Preoaratton of emulsion laver ooatino solution B 

Various chemicals were added to the above-prepared organic acid silver salt emulsion 8 as follows. It is noted tiiat 
the amounts of chemicals added are expressed per mol of silver. With stirring at 25**C. 10 mg of sodium phenytthiosul- 
fonate. 85 mg of sensitizing dye A. 2 grams of 2-mercapto-5-methylbenzimidazole, 21.5 grams of 4-chlorobenzophe- 
none-2-cartx>xylic add, 580 grams of 2-t)utanone, and 220 grams of dimetiiylformamide were added to the emulsion, 
which was allowed to stand for 3 hours. Then, with stirring, 4 grams of 4,6-ditrichloromethyl-2-phenyltriazine, 2 grams 
of disulfide compound A, 170 grams of 1.1-bis{2-hydroxy-3.5-dimethylphenyl)-3.5,5-trinnetiiylhexane. 5 grams of tetra- 
chlorophthalic ackJ. 1 5 grams of phthalazine, an amount of a hydrazine derivative as reported in Table 20. 1 .1 grams of 
Megafex F-1 76P, 590 grams of 24xjtanone and 10 grams of methyl isobutyl ketone were added. 

Emulsion surface protective laver coating solution 

A coating solution was prepared by dissolving 75 grams of CAB 171-15S, 5.7 grams of 4-methylphthalic acid, 1 .5 
grams of tetrachlorophtfialic anhydride, 8 grams of 5-trlbromomethylsulfonyl-2-methylthiadiazole, 6 grams of 2-tribro- 
momethytsulfonylbenzottiiazole. 3 grams of phtiialazine. 0.3 grams of Megafax F-176P, 2 grams of Sildex H31 (spheri- 
cal silica having a mean particle size 3 \im), and 6 grams of Sumklur N3500 in 3,070 grams of 2-butanone and 30 grams 
of ettiyl acetate. 

Preparation of back-coated support 

A back layer coating solution was prepared by adding 6 grams of polyvinyl butyral (Denka Butyral #4000-2), 0.2 
gram of Sildex H121 (spherical silica having a mean particle size 12 ^im), 0.2 gram of Sildex H51 (spherical silica having 
a mean particle size 5 ^m), and 0. 1 gram of Megafax F-1 76P to 64 grams of 2-propanol and stinging the mixture for dis- 
solving the components. A solution of 420 mg of dye A in 1 0 grams of methanol and 20 grams of acetone arxi a solution 
of 0.8 gram of 3-isocyanatomethyl-3,5.5-trimethyihexyl isocyanate in 6 grams of ethyl acetate were added to the sdu- 
tfon to complete the coating solution. 

Onto a polyethylene terephthalate film having a moisture-proof undercoat containing vinylMene chforkle on either 
surface, the back layer coating solution was applied so as to provKle an optical density of 0.7 at 633 nm. 
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It is noted that sensitizing dye A. disulfide oompound A. and dye A used herein are as identified in Exanple 1 . 
Preparation of coated sample 

Onto the thus prepared support, the emulsion layer coating solution was applied in a coverage of 2 g/m^ of silver. 
The emulsion surface protecting layer coating solution was then applied onto the emulsion layer to form a protective 
layer having a dry thickness of 5 \im. 

The samples were evaluated for photographic properties and pepper fog as in Example 1. The results are shown 
in Table 20. 



Table 20 







Compound 


Amount (mol/Mol Ag) 


Dmax 


Sensitivity 


T 


Pepper fog rating 


15 


V 






2.5 


0.80 


3.6 


5 




2* 


A-1 


9x10-3 


4.9 


1.47 


13.1 


1 




3* 


A-2 


9x10*3 


4.8 


1.45 


13.2 


1 




4 


1 


7x10-3 


4.9 


1.47 


12.9 


5 


SO 


5 


2 


7x10-3 


4.8 


1.45 


13.0 


5 




6 


3 


7x10-3 


4.9 


1.46 


12.8 


5 




7 


5 


7x10-3 


4.9 


1.47 


13.2 


5 


2S 


8 


7 


7x10-3 


4,9 


1.45 


12.9 


5 




9 


10 


7x10-3 


4.6 


1.39 


12.7 


4 




10 


14 


7x10*3 


4.6 


1.40 


12.8 


4 


30 


11 


19 


7x10*3 


4.8 


1.45 


13.2 


5 


12 


28 


7x10*3 


4.9 


1.41 


12.6 


4 




13 


29 


7x10*3 


4.9 


1.47 


13.3 


5 




14 


31 


7x10*3 


4.9 


1.43 


13.3 


5 


3S 


15 


42 


7x10*3 


4.9 


1.46 


13.3 


5 



'comparison 

Note that compounds A-1 and A-2 are described in USP 5,496.696 and shown at the end of Table 19. 
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It is evident that photothernrK)graphic materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements of high Dmax, high contrast and pepper tog. 

Example 3 

45 

Preparation of organic acid silver salt emulsion A 

To 12 liters of water were added 840 grams of behenic acid and 95 grams of stearic acid. To the solution kept at 
90**C, a solution of 48 grams of sodium hydroxide and 63 grams of sodium cartx)nate in 1 .5 liters of water was added. 

so The solution was stirred for 30 minutes and then cooled to 50''C whereupon 1.1 liters of a 1% aqueous solution of N- 
bromosuccinimide was added. With stirring. 2.3 Uters of a 17% aqueous solution of silver nitrate was slowly added. 
While the solution was kept at 35*'C. with stirring, 1 .5 liters of a 2% aqueous solution of potassium bromide was added 
over 2 minutes. The solution was stirred for 30 minutes whereupon 2.4 liters of a 1% aqueous solution of N-bromosuc- 
cinimide was added. With stimng, 3,300 grams of a 1 .2 wt% butyl acetate solution of polyvinyl acetate was added to the 

55 aqueous mixture. TTie mixture was allowed to stand for 10 minutes, separating into two layers. After the aqueous layer 
was removed, the remaining gel was washed twice witii water. There was obtained a gel-like mixture of silver behenate. 
silver stearate. and silver bromide, which was dispersed in 1,800 grams of a 2.6% 2-butanone solution of polyvinyl 
butyral (Oenka Butyral #3000-K). The dispersion was further dispersed in 600 grams of polyvinyl butyral (Oenka Butyral 
#4000*2) and 300 grams of isopropyi alcohol, obtaining an organic acid silver salt emulsion of needle grains having a 
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mean minor diameter of 0.05 urn, a mean major diameter of 1.2 fim. and a coefficient of variation of 25%. 
Preparation of emulsion l aver coating solution A 

VSarlous chemicals were added to the above-prepared organic acid silver salt emulsion as follows. It Is noted that 
the amounts of chemicals added are expressed per mol of silver. With string at 25«C. 1 0 mg of sodium phenytthiosul- 
fbnate, 75 mg of sensitizing dye A, 2 grams of 2-mercapto-5-methylben2imkJa2ole, 1 gram of 2-mercapto-5-methyfben- 
zothiazole, 21.5 grams of 4-chlorobenzophenone-2-cart)oxyllc add. 580 grams of 2-butanone. and 220 grams of 
dimethylformamide were added to the emulsion, which was allowed to stand for 3 hours. With stin-ing, there were further 
added 4.5 grams of 4,6<lrtrichloromethyl-2-phenyltria2ine, 2 grams of disulfide conpound A, 160 grams of 1.1 -616(2- 
hydroxy-3,5-dimethylphenyl)-3,5.5-trimethylhexane, 15 grams of phthalazine, 5 grams of tetrachlorophthalic add. an 
amount of a hydrazine derivative as reported in Table 21,1.1 grams of Megafax F.176P. 590 grams of 2-butanone and 
1 0 grams of methyl isobutyf ketone. 

Preparation of enujlsion surface prot ective laver coatino solution A 

A coating solution was prepared by dissolving 75 grams of CAB 1 71 -1 5S. 5.7 grams of 4-methylphthalic acid. 1 .5 
grams of tetrachlorophthalic anhydride. 10 grams of 2-tribromomethylsuIfonyIbenzothiazole. 2 grams of phthalazone. 
0.3 grams of Megafax F-1 76P. 2 grams of Sildex H31 (spherical silica having a mean partide size of 3 ^m). and 5 grams 
of Sumidur N3500 in 3,070 grams of 2-butanone and 30 grams of ethyl acetate. 

Preparation of back-ceat ed support 

A back layer coating solution was prepared by adding 6 grams of polyvinyl butyral (Denka Butyral #4000-2). 0.2 
gram of SiWex HI 21 (spherical silica having a mean partide size 12 ^m). 0.2 gram of Sildex H51 (spherical silica having 
a mean partide size 5 ^m). and 0.1 gram of Megafax F-1 76P to 64 grams of 2-propanol and stim'ng the mixture for dis- 
solving the components. A solution of 420 mg of dye A in 1 0 grams of metiianol and 20 grams of acetone and a sdution 
of 0.8 gram of 3-isocyanatomethyt-3.5.5-trimetfiylhexyl isocyanate in 6 grams of ethyl acetate were added to the solu- 
tion to complete the coating solution. 

Onto a polyetiiylene terephthalate film having a moisture-proof undercoat containing vinylidene chloride on either 
surface, the back layer coating solution was applied so as to provide an optical density of 0.7 at 633 nm. 

Preparation of coated sample 

Onto the thus prepared support, the emulsion layer coating solution was applied in a coverage of 2 g/m^ of silver. 
The emulsion surface protective layer coating solutton was tiien applied onto the emulsion layer to ibrm a protective 
layer having a dry thickness of 5 ^m. 

Photographic property test 

The photographic material samples were exposed by means of a He-Ne light source color scanner SG-608 by Dai- 
Nihon Screen K.K. and heated fbr development at 1 1 5**C for 25 seconds on a heat drum. A halide lamp was operated 
to illuminate light to the developed samples for 15 seconds. The resulting images were determined for Dmax and sen- 
sitivity (S, an inversion of a ratio of an exposure dose providing a density higher by 1.5 titan Dmin) by a densitometer. 
Gradation (y) is the gradient of a straight line connecting points of density 0.3 and 3.0 on a characteristic curve. The 
results are shown in Tatiie 21 . 

Pepper fpo test 

An unexposed photosensitive material was developed on a heat drum at 120**C fbr 60 seconds whereupon the 
number of black pepper spots was visually counted and rated on a five-point scale with point "5" for the best quality and 
point '*r for tiie worst quality. Point "3" is a practically acceptable limit and points "2" and "1 " are practically unaccepta- 
ble. The results are shown in Table 21. 

It is noted that the conpounds used in Example 3 have the fblkiwing structura 
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Table 21 



5 



15 



Sample No. 


compound 


Amount (molAnoi Ag) 


Dmax 


Sensitivity 


y 


Pepper fog rating 


r 






2.5 


0.80 


3.6 


5 


2* 


A- 1 


9x10-3 


4.9 


1.49 


13.3 


1 


3* 


A- 2 


9x10'^ 


4.8 


1.47 


13.4 


1 


4 


1-1 


8x10-^ 


4.9 


1.49 


13.1 


5 


5 


1-3 


8x10-3 


4.8 


1.50 


13.3 


5 


6 


1-5 


8x10*3 


4.9 


1.48 


13.0 


5 


7 


1-7 


8x1 0'3 


4.9 


1.49 


13.4 


5 


8 


1-8 


8x10-3 


4.9 


1.47 


13.1 


5 


9 


1-11 


9x10'^ 


4.6 


1.41 


12.8 


4 


10 


1-12 


9x10*^ 


4.6 


1.42 


12.9 


4 


11 


1-17 


8x10-3 


4.8 


1.47 


13.4 


5 


12 


1-19 


9x10-3 


4.9 


1.40 


12.7 


4 


13 


1-21 


3x10*3 


4.9 


1.49 


13.5 


5 


14 


1-22 


8x10"3 


4.9 


1.48 


13.2 


5 



'comparison 

Note thai compounds A-1 and A-2 are described in USP 5.496,695 and shown at the end of Table 1 9. 



30 

It is evident that photothernrxsgraphic materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements of high Dmax. high contrast and suppressed pepper fog. 

Example 4 

35 

Preparation of silver halide grains B 

In 900 mi of water were dissolved 7.5 grams of inert gelatin and 10 mg of potassium bromide. The solution was 
adjusted to pH 3.0 at a temperature of 35''C. To the solution, 370 ml of an aqueous solution containing 74 grams of silver 

40 nitrate and an aqueous solution containing potassium bromide arxi potassium iodide in a molar ratio of 94:6 arxJ 
K4[Fe(CN)6] were added over 10 minutes by a controlled double jet method while maintaining the solution at pAg 7.7. 
Note that [Fe(CN)6]^ was added in an anxxirrt of 3x10'^ OHyUmoU of silver. Thereafter, 0.3 gram of 4-hydrQxy-6-methyl- 
1 ,3.3a. 7-t6traazairKiene was added to the solution, which was atigusted to pH 5 with NaOH. There were obtained cubic 
silver iodobromide grains B having a mean grain size of 0.06 iim. a coefficient of variation of projected area of 8%. and 

45 a {100} plane ratio of 87%. The emulsion was desalted by adding a gelatin flocculant thereto to cause flocculation and 
sedimentation arxJ then adjusted to pH 5.9 arxl pAg 7.5 by adding 0.1 gram of phenoxyethanol. 

Preparation of or(;ianic ackj silver emulsion B 

50 A mixture of 10.6 grams of behenic acid and 300 ml of distilled water was mixed for 1 5 minutes at 90<'C. With vig- 
orous stirring, 31 .1 ml of IN sodium hydroxide was added over 15 minutes to the solution, which was allowed to starxi 
at the temperature for one hour. The solution was then cooled to 3(yC, 5 ml of IN tetrachlorophthalic add was added 
thereto, and with more vigorous stirring. 0.13 gram of N-bromosuccinimide was added. Thereafter, with stirring, the 
above-prepared silver halide grains B were added to the solution in such an amount as to give 2.5 mmol of silver halide. 

55 Further. 25 ml of IN silver nitrate aqueous solution was continuously added over 2 minutes, with stirring continued for 
a further 90 minutes. With stirring, 37 grams of a 1 .2 wt% butyl acetate solution of polyvinyl acetate was slowly added 
to the aqueous mixture to form floes in the dispersion. Water was removed, and water washing and water removal were 
repeated twice. With stirring. 20 grams of a solution of 2.5% by weight polyvinyl butyral (Denka Butyral #3000-K) in a 
1/2 solvent mixture of butyl acetate aixJ isopropyt alcohol was added. To the thus obtained gel-like mixture of organic 
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acid silver and silver halide, 7.8 grams of polyvinyl butyral (Denka Butyral #4000-2) and 57 grams of isopropyi alcohol 
were added. The mixture was dispersed by a homogenizer, obtaining a silver behenate emulsion of needle grains hav- 
ing a mean minor diameter of 0.04 pm» a mean major diameter of 1 im and a coefficient of variation of 30%. 

Preparation of emulsion laver ooatina solution B 

Various chemicals were added to the above-prepared organic acid silver salt emulsion B as follows. It is noted that 
the amounts of chemicals added are expressed per mol of silver. With stirring at 25*0, 10 mg of sodium phenylthiosul- 
fbnate. 85 mg of sensitizing dye A. 2 grams of 2-mercapto-5-methylbenzimidazole. 21.5 grams of 4-chlorobenzophe- 
none-2-cartx>xylic add. 580 grams of 2-butanone. and 220 grams of dimethyffbrmamide were added to the emulsion, 
which was allowed to stand for 3 hours. Then, with stirring. 4 grams of 4.6-ditrlchloromethyl-2'phenyttriazlne, 2 grams 
of disulfide compound A. 170 grams off 1 J-bis{24Tydroxy-3.5-dimethylphenyl)-3,5,5-trlmethylhexane. 5 grams of tetra- 
chlorophthalic acid. 1 5 grains of phthalazine. an amount of a hydrazine derivative as reported in Table 22. 1 . 1 grams of 
Megatax F-176P. 590 grams of 2-lxjtanone and 10 grants of methyl isobutyt ketone were added. 

Emulsion surface protective layer coa ting solution 

A coating solution was prepared by dissolving 75 grams of CAB 171-15S. 5.7 grams of 4-methylphthaIic acid. 1.5 
grams of tetrachlorophthalic anhydride. 8 grams of 5*tribronfK)methytsulfbnyl-2-methylthladiazole. 6 greuns of 2-tribro- 
momethyfsulfbnylbenzothlazole. 3 grams of phthalazone. 0.3 grams of Megafto F-176P. 2 grams of Sildex H31 (spher- 
ical silica having a mean particle size 3 |im). and 6 grams of Sumidur N3500 In 3.070 grams of 2-butanone and 30 
grams of ethyl acetate. 

Prep&r^tiQn of t?ggK-P9^ted suppQrt 

A tack layer coating solution was prepared by adding 6 grams of polyvinyl butyral (Denka Butyral #4000-2). 0.2 
gram of Sildex H121 (spherical silica having a mean pairticle size 12 jim). 0.2 gram of Sildex H51 (spherical silica having 
a mean particle size 5 ^m). and 0.1 gram of Megafax F-176P to 64 grams of 2-propanol and stining the mixture for dis- 
solving the components. A solution of 420 mg of dye A in 1 0 grams of methanol and 20 grams of acetone and a solution 
of 0.8 gram of 3HSOcyanatomethyl-3.5.5-trimethylh6xyt isocyanate in 6 grams of ethyl acetate were added to the solu- 
tk)n to complete the coating solution. 

Onto a polyethylene terephthalate film having a moisture-proof urxJercoat containing vinylidene chloride on either 
surface, the back layer coating solution was applied so as to provide an optical density of 0.7 at 633 nm. 

It is noted that sensitizing dye A. disulfide compound A. and aye A used herein are as identified in Example 3. 

Preparation of coatrt ^malsi 

Onto the thus prepared support, the emulston fayer coating solution was applied In a coverage of 2 g/m^ of silver. 
The emulsion surface protecting layer coating solution was then applied onto the emulsion layer to form a protective 
layer having a dry thickness off 5 ^m. 

The samples were evaluated for photographic properties and pepper fog as in Example 3. The results are shown 
in Table 22. 
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Table 22 



5 



IS 



Sample No. 


compound 


Amount (molAriol Ag) 


Omax 


Sensitivity 


y 


Pepper fog rating 


r 






2.5 


0.80 


3.6 


5 


2* 


A- 1 


9x10-^ 


4.9 


1.50 


13.4 


1 


3* 


A- 2 


9x10-3 


4.8 


1.48 


13.5 


1 


4 


1- 1 


8x10*3 


4.9 


1.50 


13.2 


5 


5 


1-3 


8x10*3 


4.8 


1.51 


13.4 


5 


6 


1-5 


8x10-3 


4.9 


1.49 


13.1 


5 


7 


1-7 


8x10-3 


4.9 


1.50 


13.5 


5 


8 


1-8 


8x10-3 


4.9 


1.48 


13.2 


5 


9 


1-11 


9x10-3 


4.6 


1.42 


12.9 


4 


10 


1-12 


9x10-3 


4.6 


1.43 


13.0 


4 


11 


1-17 


8x10-3 


4.8 


1.48 


13.5 


5 


12 


1-19 


9x10-3 


4.9 


1.41 


12.8 


4 


13 


1-21 


3x1 0"3 


•4.9 


1.50 


13.6 


5 


14 


1-22 


8x10-3 


4.8 


1.47 


13.3 


5 



'comparison 

Note that oompounds A-1 and A-2 are deserted in USP 5,486.695 and shown al the end of Table 19. 



30 

It is evident that photothermographic materials using hydrazine conrpounds within the scope of the invention satisfy 
all the requirements of high Dmax. high contrast arxJ suppressed pepper fog. 

Examples Z 

35 

Preparation of organic acid silver salt e mulsion A 

To 12 liters of water were added 840 grams of behenic add and 95 grams of stearic acid. To the solution kept at 
90''C» a solution of 48 grams of sodium hydroxide arx:! 63 grams of sodium cait)onate in 1 .5 liters of water was added. 

40 The solution was stirred for 30 minutes and then cooled to 50"C wherei^xsn 1.1 liters of a 1% aqueous solution of N- 
bromosucdnimide was added. With stinging, 2.3 liters of a 17% aqueous solution of silver nitrate was slowly added. 
While the solution was kept at 35*C. with stirring, 1 .5 liters of a 2% aqueous solution of potassium bromide was added 
over 2 minutes. The solution was stirred for 30 minutes whereupon 2.4 liters of a 1% aqueous solution of N-bromosuc- 
cinimide was added. Wrth stinring. 3.300 grams of a 1 .2 wt% butyl acetate solution of pdyvinyi acetate was added to the 

45 aqueous mixture. The mixture was allowed to stand for 10 minutes, separating into two layers. After the aqueous layer 
was renxved, the remaining gel was washed twice with water. There was obtained a gel-like mixture of silver behenate. 
silver stearate, and silver bromide, which was dispersed in 1.800 grams of a 2.6% 2-butanone solution of polyvinyl 
butyral (Denka Butyral #3000-K). The dispersk>n was further dispersed in 600 grams of polyvinyl butyral (Denka Butyral 
#4000-2) and 300 grams of isopropyt alcohol, obtaining an organic acM silver salt emulsion of needle grains having a 

so mean minor diameter of 0.05 pm, a mean major diameter of 1 .2 lixn, and a coeffident of variation of 25% 

Preparation of emulsion layer coating sQlution A 

Various chemicals were added to the above-prepared organic add silver salt emulsion as follows. It is noted that 
55 the amounts of chemicals added are expressed per md of silver Wrth stining at 25''C. 10 mg of sodium phenyl-thiosul- 
fonate, 75 mg of sensitizing dye A. 2 grams of 2-mercapto-5-methytbenzimidazole, 1 gram of 2-mercapio'5-mettTylben- 
zothiazole, 21.5 grams of 4-chl robenzophenone-2-cartx)xylic acid. 580 grans of 2*butanone. and 220 grams of 
dimethylformamide were added to the emulsion. wh»h was allowed to stand for 3 hours. With stin-ing. there were further 
added 4.5 grams of 4.6-ditrichloromethyt-2-phenylbiazine, 2 grams of disulfide compound A. 160 grams of 1,l-bis(2- 
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hydroxy-3.5<jimethyiphenyl)-3.5.5-trimethylhexane. 15 grams of phthalazine. 5 grams of tetrachlorophthalic acid, an 
amount of a hydrazine derivative as reported In Table 23, 1 . 1 grams of Megalax F-1 76R 590 grams of 2-butanone and 
10 grams of methyl isobutyl ketone. 

sensitizing dye A 



-^^'^^sji^H* H *^J?P^< 



( CH^^-SOa* ( CHj^-SOaNa 

4 4 



disulfide confound A 



20 




NH HN 

2S 



Preparation of emulsion surface protective laver coating solution A 

30 A coating solution was prepared by dissolving 75 grams of CAB 171-15S, 1.5 grams of tetrachlorophthalic anhy- 
dride, 10 grams of 2-tribromomethylsulf6nytbenzothiazole, 2 grams of phthalazone. 0.3 grams of Megafax F-178P. 2 
grams of Sildex H31 (spherical silica having a mean particle size of 3 ^m), and 5 grams of Sumidur N3500 in 3,070 
grams of 2-butanone and 30 grams of ethyl acetate. 



3S Preparation of back-coated support 



A back layer coating solution was prepared by adding 8 grams of polyvinyl butyral (Denka Butyral #4000-2), 0.2 
gram of Sildex H121 (spherical sIHca having a mean partwie size 12 pm). 0.2 gram of SiMex H51 (spherical silk» having 
a mean particle size 5 ^m), and 0.1 gram of Megafax F-1 76P to 64 grams of 2-propanol and stinging the mixture for dis- 
40 sotvir^ the components. A solution of 420 mg of dye A in 1 0 grams of methanol arvi 20 grams of acetone and a solution 
of 0.8 gram of 3-isocyanatomethyt-3.5,5-trimethylhexyl isocyanate In 8 grams of ethyl acetate were added to the solu- 
tion to complete the coating solution. 



45 



so 



55 



EP0807 860A1 



dye A 



5 



10 



IS 




Onto a polyethylene terephttialate film having a moisture-proof undercoat oontaining vinylidene chloride on either 
surface, the t>ack layer coating solution was applied so as to provide an optical density of 0.7 at 633 nm. 

Preparation of coated sample 

2S 

Onto the thus prepared support the emulsion layer coating solution was applied in a coverage of 2 g/m^ of silver. 
The enuilsion surface protective layer coating solution was then applied onto the emulsion layer to form a protective 
layer having a dry thickness of 5 ^m. 

Photographic property test 

The photographic material sarrples were exposed by means of a He-Ne fight source color scanner SGh608 t}y Da- 
NIhon Screen K.K. and heated for development at 1 15X for 25 seconds on a heat drum. A halide lamp was operated 
to illuminate light to the developed samples for 15 seconds. The resulting images were determined for Dmax and sen- 
sitivrty (S, an inversion of a ratio of an exposure dose providing a density higher by 1 .5 tiian Dmin) by a densitometer. 
Gradation {y) is the gradient of a straight line connecting points of density 0.3 arxl 3.0 on a characteristic curve. The 
results are shown in Table 23. n 

Peppy fpgt«t 

An unexposed photosensitive material was developed on a heat drum at 120^0 for 60 seconds whereupon ttie - 
number of Uack pepper spots was visually counted and rated on a f lveiX)int scale with point "5** for ttie best quality and 
point "1" for the worst quality. Point "3" is a practically acceptable limit and points "2" and "1" are practically unaccepta- 
ble. The results are shown in Table 23. 
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Table 23 



5 



IS 



25 





Compound 


Amount (moOMol Ag) 


Dmax 


Sensitivity 


y 


Pepper fog rating 


r 






2.5 


0.80 


3.6 


5 


2* 


A-1 


9x10'^ 


4.9 


1.47 


13.4 


1 


3* 


A.2 


9x10-3 


4.8 


1.45 


13.5 


1 


4 


H-1 


7x10*3 


4.9 


1.47 


13.2 


5 


5 


H-2 


7x10*3 


4.8 


1.45 


13.3 


5 


6 


H-4 


7x10-3 


4.9 


1.46 


13.1 


5 


7 


H-6 


7x10-3 


4.9 


1.47 


13.5 


5 


8 


H-7 


7x10-3 


4.9 


1.45 


13.2 


5 


9 


H-10 


7x10-3 


4.6 


1:39 


12.9 


4 


10 


H-11 


7x1 0'3 


4,6 


1.40 


13.0 


4 


11 


H-14 


7x10*3 


4.8 


1.45 


13.5 


5 


12 


H-1 7 


7x10*3 


4.9 


1.41 


12.8 


4 


13 


H-1 9 


7x10*3 


4.9 


1.47 


13.6 


5 


14 


H-21 


7x10*3 


4.9 


1.43 


13.6 


5 


15 


H-24 


7x10*3 


4.9 


1.46 


13.6 


5 


18 


H-26 


7x10*3 


4.6 


1.45 


13.1 


4 


17 


H-32 


7x10*3 


4.6 


1.39 


13.5 


5 


18 


H-40 


7x10*3 


4.8 


1.40 


13.2 


5 



*oofnparison 

Note that compound A-1 and A-2 are descrtied in USP 5.496,695 and shown at the end of Tatsle 1 9. 
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It i8 evident that photothermographic nfiateriaJs using hydrazine compounds within the scope off the invention satisfy 
ait the requirements of high Dmax. high contrast and pepper fog. 

Example 6 

40 

Preoaratfon of siivar halide grains B 

In 900 ml of water were dissolved 7.5 grams of inert gelatin and 10 mg of potassium bromide. The solution was 
adjusted to pH 3.0 at a temperature of 35^*0. To the solution. 370 ml of an aqueous solution containing 74 grams of silver 

45 nitrate and an aqueous solution containing potassium bromide and potassium iodide in a molar ratio of 94:6 and 
K4[Fe{CN)6] were added over 10 minutes by a controlled double jet method while maintaining the solution at pAg 7.7. 
Note that [Fe(CN)6]^ was added in an amount of 3x1 0*^ molAnol of silver. Thereafter. 0.3 gram of 4-hydmxy-6-methyl- 
1 .3,3a7-tetraazaindene was added to tiie solution, which was adjusted to pH 5 with NaOH. There were obtained cubic 
silver iodobromide grains B having a mean grain size of 0.06 ^m, a coefficient of variation of projected area of 8%. and 

so a {1 00} plane ratio of 87%. The emulsion was desalted by adding a gelatin f loccularrt thereto to cause f locculation and 
sedimentation and then adjusted to pH 5.9 and pAg 7.5 by adding 0.1 gram of phenoxyethanol. 

Preparation of organic acid silver emulsion B 

55 A mixture of 10.6 grams of behenic acid and 300 mt of distilled water was mixed for 15 minutes at 90^C. With vig- 
orous stirring, 31 . 1 ml of 1 N sodium hydroxide was added over 1 5 minutes to the solution, which was allowed to stand 
at the temperature for one hour. The solution was then cooled to SO^'C, 7 ml of 1 N phosphoric acid was added thereto, 
and with more vigorous stirring. 0. 13 gram of N-bromosuocininnide was added. Thereafter, with stirring, the at)ovei>re- 
pared silver halide grains 8 were added to the solution in such an amount as to give 2.5 mmol of silver halide. Furtiier. 
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25 ml of 1 N silver nitrate aqueous solution was continuously added over 2 minutes, with stirring continued for a further 
90 minutes. With stimng, 37 grams of a 1 .2 wt% butyl acetate solution of polyvinyl acetate was slowly added to the 
aqueous mixture to form floes in the dispersion. Water was removed, and water washing and water removal were 
repeated twice. With stim'ng. 20 grams of a solution of 2.5% by weight polyvinyl butyral (Denka Butyral #3000-K) in a 
1/2 solvent mixture of butyl acetate and isopropyl alcohol was added. To the thus obtained gel-like mixture of organic 
acid silver and silver halide. 7.8 grams of polyvinyl butyral (Denka Butyral #4000-2) and 57 grams of 2-butanone were 
acUed. The mixture was dispersed by a homogenizer. obtaining a silver behenate emulsion of needle grains having a 
mean minor diameter of 0.04 a mean major diameter of 1 ^ and a coefficient of variation of 30%. 

Preparation of emulsion laver coating solution B 

Various chemicals were added to the above-prepared organic acid silver salt emulsion B as follows. It is noted that 
the amounts of chemicals added are expressed per mol of silver. With stirring at 25*'C. 10 mg of sodium phenylthiosul- 
fonate, 85 mg of sensitizing dye A, 2 grams of 2-mercapto-5-methylbenzimidazole. 21.5 grams of 4-chtorobenzophe- 
none-2-carboxylic add. 580 grams of 2-butanone. and 220 grams of dimethytfbrmamide were added to the emulsion, 
which was allowed to stand for 3 hours. Then, with stirring, 4 grams of 4,6-ditiichloromethy1-2-phenyltriazin6, 2 grams 
of disulfide compound A. 170 grams of 1.1-bls(2-hydroxy-3.5-dimethytphenyt)-3.5.5-tiimethylhexane. 5 grams of tetra- 
chtorophthalic acid. 15 grams of phthalazine. an amount of a hydrazine derivative as reported in Table 24. 1 .1 grams of 
Megafax F-176P. 590 grams of 2-butanone and 10 grams of methyt isobutyl ketone were added. 

Emulsion surface protective laver coating solution 

A coating solution was prepared by dissolving 75 grams of CAB 1 71 -1 5S. 5.7 grams of 4-methylphthalk: add, 1 .5 
grams of tetrachlorophthalic anhydride. 8 grams of 5-tribromomethylsulfonyl-2-mettiylthiadiazole. 6 grams of 2-tribro- 
momethylsulfonylbenzothiazole. 3 grams of phthalazine. 0.3 grams of Megafax F-176P. 2 granr« of Sildex H31 (spheri- 
cal silica having a mean particle size 3 \im), and 6 grams of Sumklur N3500 in 3.070 grams of 2-butanone and 30 grams 
of ethyl acetate. 

Preoaratfon of back-coated support 

A back layer coating solution was prepared by adding 6 grams of polyvinyl butyral (Denka Butyral #4000-2). 0.2, 
gram of SiUex H121 (spherical silica having a mean particle size 12 pm). 0.2 gram of Sildex H51 (spherical silica having 
a mean partide size 5 ixm), and 0. 1 gram of Megafax F-1 76P to 64 grams of 2-propanol and stirring the mixture for dis- 
solving the components. A solution of 420 mg of dye A in 1 0 grams of methanol and 20 grams of acetone and a solution 
of 0.8 gram of 3-isocyanatom6thy-3.5.5-trimethylhexyl isocyanate in 6 grams of ethyl acetate were added to the solution 
to complete tiie coating solution. 

Onto a polyethylene terephtfialate film having a moisture-proof undercoat containing vinyiidene chloride on either 
surface, the back layer coating solution was applied so as to provide an optical density of 0.7 at 633 nm. 

It is noted that sensitizing dye A. disulfide compound A. and dye A used herein are as identified in Example 5. 

Preparation of coated sample 

Onto the thus prepared support the emulsion layer coating solution was applied in a coverage of 2 g^m^ of silver. 
The emulsion surface protecting layer coating solution was then applied onto the emulsfon layer to form a protective 
layer having a dry thickness of 5 ^m. 

The samples were evaluated for photographic properties and pepper fog as in Example 5. The results are shown 
in Table 24. 
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Table 24 



5 



75 



25 





Compound 


Amount (mol/Mol Ag) 


Omax 


Sensitivity 


y 


Pepper fog rating 


V 






2.5 


0.80 


3.6 


5 


2* 


A-1 


9x10-3 


4.9 


1.45 


13.2 


1 


3* 


A-2 


9x10*3 


4.8 


1.43 


13.3 


1 


4 


H-1 


7x10*3 


4,9 


1.45 


13.0 


5 


5 


H-2 


7x10*3 


4.8 


1.43 


13.1 


5 


6 


H-4 


7x10*3 


4.9 


1.44 


12.9 


5 


7 


H-6 


7x10*3 


4.9 


1.45 


13.3 


5 


8 


H-7 


7x10*3 


4.9 


1.43 


13.0 


5 


9 


H-10 


7x10*3 


4.6 


1.37 


12.7 


4 


10 


H-11 


7x10*3 


4.6 


1.38 


12.8 


4 


11 


H-1 4 


7x10*3 


4.8 


1.43 


13.3 


5 


12 


H-17 


7x10*3 


4.9 


1.39 


12.6 


4 


13 


H-1 9 


7x10*3 


4.9 


1.45 


13.4 


5 


14 


H-21 


7x10*3 


4.9 


1.41 


13.4 


5 


15 


H-24 


7x10*3 


4.9 


1.44 


13.4 


5 


16 


H-26 


7x10*3 


4.6 


1.43 


12.9 


4 


17 


H-32 


7x10*3 


4.6 


1.37 


13.3 


5 


18 


H-40 


7x10*3 


4.8 


1.38 


13.0 


5 



*0(Miiparison 

Note that compounds A-1 and A-2 are described in USP 5,496,695 and shown at the end of Table 1 9. 
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It Is evident that photothermographtc materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements of high Dmax, high contrast and pepper fog. 

Example 7 

40 

Prgparafen gf prganic $llvy salt gmyilsion A 

To 12 liters of water were added 840 grams of behenic acid and 95 grams of stearic acid. To the solution kept at 
90''C. a solution of 48 grams of sodium hydroxide and 63 grams of sodium carbonate in 1 .5 liters of water was added. 

45 The solution was stirred for 30 minutes arxj then cooled to 50**C whereupon 1.1 liters of a 1% aqueous solution of N- 
bromosuccinimide (C-12) was added. With stirring. 2.3 literB of a 17% aqueous solution of silver nitrate was slowly 
added. While the solution was kept at 35''C. with stirring, 1 .5 Titers of a 2% aqueous solution of potassium bromide was 
added over 2 minutes. The solution was stirred for 30 minutes whereupon 2.4 liters of a 1% aqueous solution of N-bro- 
mosucdnimide was added. With stimng. 3,300 grams of a 1 .2 wt% butyl acetate solution of polyvinyl acetate was added 

so to the aqueous mixture. The mixture was allowed to stand for 10 minutes, separating into two layers. After the aqueous 
layer was removed, the remaining gel was washed twice with water. There was obtained a gel-like mixture of silver 
behenate. silver stearate, and silver bromide, which was dtepersed in 1 .800 grams of a 2.6% 2-butanone solution of pol- 
yvinyl txityral (Denka Butyral #3000-K). *rhe dispersion was further dispersed in 600 grams of polyvinyl butyral (Denka 
Butyral #4000-2) and 300 grams of isopropyl alcohol, obtaining an organic acid silver salt emulsion of needle grains 

55 fiaving a mecui minor diameter of 0.05 a mean major diameter of 1 .2 ^m, and a coeff ictent of variation of 25%. 

Preparation of emulsion laver coating solution A 

Various chemicals were added to the above-prepared organic acid silver salt emulsion as follows. It is noted that 
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the amounts of chemicais added are expressed per mol of silver. With stirring at 25*'C. 10 mg of sodium phenylthiosul- 
fonate. 75 mg of sensitizing dye A. 2 grams of 2-mercapto-5-methylbenzimidasole (C-1 ), 1 gram of 2-mercapto-5-meth- 
ylbenzothlazole (C-2). 21.5 grams of 4-chlorobenzophenone-2-cart)oxylic add (C-3). 580 grams of 2-butanone. and 
220 grams of dimethylformamide were added to the emulsion, which was allowed to stand for 3 hours. With stirring, 
there were further added 4.5 grams of 4.6-drtrichloromethyl-2-phenyltriazine (C-4). 2 grams of disulfide compound A, 
160 grams of 1,1-bis(2-hydroxy-3,5-dimethylpheny])-3.5,5-trimethyIhexane (C-5), 15 grams of phthalazine (C-6). 5 
grams of tetrachlorophthalic add (C-7), an amount of a hydrazine derivative as reported in Tak)ie 25, 1 .1 grams of Meg- 
aftuc F-176P, 590 grams of 2-butanone and 10 grams of methyl isobutyl ketona 

Preparation of emulsion surface protective layer c oating solLrtion A 

A coating solution was prepared by dissolving 75 grams of CAB 171-15S, 5.7 grams of 4-methylphthalic acid (C- 
8), 1 .5 grams of tetrachlorophthalic anhydride (0-9) 1 0 grams of 2-tribromomethylsulfonylbenzothiazole (C-1 0), 2 grams 
of phthalazone (C-11). 0.3 grams of Megafax F-176P, 2 grams of Sildex H31 (spherical silica having a mean particle 
size of 3 ^m). and 5 grams of Sumidur N3500 in 3.070 grams of 2-butanone and 30 grams of ethyl acetate. 

Preparation of back-coated si^aport 

A back layer coating solution was prepared by adding 6 grams of polyvinyl butyrai (Denka Butyrai #4000-2). 0.2 
gram of Sildex H121 (spherical silica having a mean particle size 12 ^m). 0.2 gram of Sildex H51 (spherical silica having 
a mean partide size 5 ^m), arxi 0.1 gram of Megafax F-176P to 64 grams of 2-propanol and stirring the mixture for dis- 
solving the components. A solution of 420 mg of dye A in 10 grams of methanol arvJ 20 grams of acetone and a solution 
of 0.8 gram of 3-isocyanatomethyl-3.5,5-trimethylhexyl isocyanate in 6 grams of ethyl acetate were added to the solu- 
tion to complete the coating solution. 

Onto a polyethylene terephthalate film having a moisture-proof undercoat containing vinylidene chloride on either 
surface, the back layer coating solution was applied so as to provide an optical density of 0.7 at 633 nm. 

Preparation of coated sample 

Onto the thus prepared support, the emulsion layer coating solution was applied in a coverage of 2 g/m^ of silver. 
The emulsion surface protective layer coating solution was then applied onto the emulsion layer to form a protective 
layer having a dry tNckness of 5 ^m. 

Note that the compounds used herein have the following structura 
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(C.1 ) 




(C.7) 

CI 




COOH 
COOH 



CI 
(C-IO) 




(C^) 




(Oil) (C.12) 

disulfide compound A 

NH HN 
CiaHas —SO, OaS-CijH 
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sensitizing dye A 



* 4 




3S 

Photographic prgpgrty tegt 

The photographic material samples were exposed by means of a He-Ne light source color scanner SG-608 by Ocu- 
40 Nihon Screen K.K. and heated for dey^elopment at 1 1 S'^C for 25 seconds on a heat drum. A halide lamp was operated 
to Illuminate light to the developed samples for 15 seconds. Tlie resulting images were determined for Dmax and sen- 
sitivity (S. an inversion of a ratio of an exposure dose providing a density higher by 1.5 than Dmin) by a densitometer. 
Gradation (7) is the gradient of a straight line connecting points of den^ 0.3 and 3.0 on a characteristic curve. The 
results are shown in lable 25. 

45 

Peooer fog test 

An unexposed photosensitive material was developed on a heat drum at 120*^0 for 60 seconds whereupon the 
number of black pepper spots was visually counted and rated on a five-point scale with point "5" for the best quality and 
so point "1" for the worst quality. Point "S" is a practically acceptable limit and points "2" and "1" are practically unaccepta- 
bla The results are shown in Table 25. 



55 



EP 0 807 850 A1 



Table 25 



Amount 



Pepper 
fog 







Compound 


(mol/Mol A9) 


Dmax 


Sensitivity 


r 


rati 










2 5 






R 


10 


2* 


A-3 


5x10"^ 


4.9 


1.47 


13.2 


1 




3 


H-I-1 


6x10'^ 


4.8 


1.45 


13.3 


5 




4 


H-I-3 


6x10'^ 


4.9 


1.47 


13.0 


5 


IS 


5 




OXi.U 


4 a 


1 . 48 


13.2 


5 




6 


H-I-8 


8x10"^ 


4.9 


1.46 


12.9 


5 




7 


H-I-10 


8x10'^ 


4.9 


1.47 


13.3 


5 


20 


8 


H-I-12 


6x10"' 


4.9 


1.45 


13.0 


5 




9 


H-I-14 


6x10"' 


4.6 


1.39 


12.7 


4 




10 


H-I-15 


8x10*' 


4.6 


1.40 


12.8 


4 


25 


11 


H-I-19 


3x10'' 


4.8 


1;45 


13.3 


5 




12 


H-I-20 


3.5x10"' 


4.9 


1.38 


12.6 


4 


30 


13 


H-I-26 


7x10"' 


4.9 


1.47 


13.4 


5 


14 


H-I-28 


7x10"' 


4.9 


1.49 


13.3 


5 



35 



*comparlson 

Note that compound A-3 has the following formula. 
A-3 



40 




NHNHCHO 



4S 

It is evident that photothermo^Bphic materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements off high Dmax. high contrast and pepper fog. 

Eyaniple 8 

so 

Preparation of silver halide grains B 

In 900 ml of water were dissolved 7.5 grams of inert gelatin and 10 mg of potassium bromide. The solution was 
adjusted to pH 3.0 at a temperature of SS'^C. To the solution. 370 ml of an aqueous solution containing 74 grams of silver 
55 nitrate and an aqueous solution containing potassium bromide and potassium iodide in a molar ratio of 94:6 and 
K4[Fe(CN)6] were added over 10 minutes by a controlled double jet method while maintaining the solution at pAg 7.7. 
Note tiiat [Fe(CN)6]^ was added in an amount off 3x10'^ molAnol of silver. Thereafter. 0.3 gram of 4-hydroxy*6-methyt- 
1 ,3.3a 7-tetraazaindene was added to the solution, which was adjusted to pH 5 with NaOH. There were obtained cubic 
silver rodobromide grains B having a mean grain size of 0.06 iim. a coefficient off variation of projected area of 8%. and 
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a {100} plane ratio of 87%, The emulsion was desaKed by adding a gelatin flocculant thereto to cause flocculation and 
sedimentation and then adjusted to pH 5.9 and pAg 7.5 by adding 0.1 gram of phenoxyethanol. 

Preparation of organic acid sitver emulsion B 

5 

A mixture of 10.6 grams of behenic acid and 300 ml of distilled water was mixed for 15 minutes at 90"C. With vig- 
orous stirring. 31 .1 ml of 1 N sodium hydroxide was added over 1 5 minutes to the solution, which was allowed to stand 
at the temperature for one hour. The solution was then cooled to 30«C, 7 ml of 1 N phosphoric acid was added thereto, 
and with more vigorous stinring, 0.13 gram of N-bromosucdnimide (C-12) was added. Thereafter, with stirring, the 

10 above-prepared silver halide grains B were added to the solution in such an amount as to give 2.5 mmol of silver halide. 
Further, 25 ml of 1 N silver nitrate aqueous solution was continuously added over 2 minutes, with stirring continued for 
a further 90 minutes. With stirring, 37 grams of a 1 .2 wt% butyl acetate solution of polyvinyl acetate was slowvly added 
to ttie aqueous mixture to form floes in the dispersion. Water was removed, and water washing and water removal were 
repeated twice. With stimng. 20 grams of a solution of 2.5% by weight polyvinyl butyral (Denka Butyral #3000-K) in a 

IS 1/2 solvent mixture of butyl acetate and isopropyl alcohol was added. To the thus obtained gel-like mixture of organic 
acid silver and silver halide, 7.8 grams of polyvinyl butyral (Denka Butyral #4000-2) and 57 grams of 2-butanone were 
added. The mixture was dispersed by a homogenizer. obtaining a silver behenate emulsion of needle grains having a 
mean minor d'ometer of 0.04 ^m. a niean major diameter of 1 Mm and a coefficient of variation of 30%. 

20 Preparation of emulsion laver coatino solution B 

Various chemicals were added to the above-prepared organic acid silver salt emulsion B as follows. It is noted that 
the amowits of chemicals added are expressed per mol of silver. With stirring at 25''C. 1 0 mg of sodium phenyithiosul- 
fonate. 85 mg of sensitizing dye A. 2 grams of 2-mercapto-5-methylbenzimidazole (C-1), 21 .5 grams of 4-chforobenzo- 

25 phenone-2-cartxsxylic acid (C-3), 580 grams of 2-butanone, and 220 grams of dimethylformamide were added to the 
emulsion, which was allowed to stand tor 3 hours. Then, with stirring, 4 grams of 4.6<litrlchloromethyl-2-phenyibiazine 
(C-4). 2 grams of disulfide compound A. 1 70 grams of 1 .1 -bis(2-hydroxy-3.5-dimethylphenyl)-3.5,5-trimettiylhexane (C- 
5), 5 grams of tetrachlorophthalic acid (C-7). 15 grams of phthalazine (C-6). an amount of a hydrazine derivative as 
reported in Table 26. 1.1 grams of Megatex F-176P. 590 grams of 2-butanone and 10 grams of mettiyl isobutyl ketone 

30 were added. 

Emulsion surface Pfotective laver coating solution 

A coating solution was prepared by dissolving 75 grams of CAB 1 71 -1 5S. 5.7 grams of 4-methytphthalic acid (C- 
35 8). 1 .5 grams of tetrachlorophthalic anhydride (C-9), 8 grams of 5-ti'ibromomethylsulfony1-2-metiTylthiadiazole (C-13), 6 
grams of 2-tribronx)methy!sulfonylbenzothiazole (C-1 0), 3 grams of phthalazone (C-1 1). 0.3 grams of Megafax F-i 76P, 
2 grams of Sildex H31 (spherical silica having a mean particle size 3 pm). and 6 grams of Sumidur N3500 in 3.070 
grams of 2-butanone arxJ 30 gran« of ethyl acetate. 

40 Preparation of back-coatftri ciTOOrt 

A back layer coating solution was prepared by adding 6 grams of polyvinyl butyral (Denka Butyral #4000-2). 0.2 
grcun of Sildex H121 (spherical silica having a mean particle size 12 ^m). 0.2 gram of Sildex H51 (spherical silica having 
a mean particle size 5 ^m). and 0.1 gram of Megafax F-1 76P to 64 grams of 2-propanol and stirring tiie mixture for dis- 
45 solving ttie components. A solution of 420 mg of dye A in 10 grams of metiianol and 20 grams of acetone and a solution 
of 0.8 gram of 3-tsocyanatomethyl-3.5.5-trimethyihexyt isocyanate in 6 grams of ethyl acetate were added to the solu- 
tion to complete the coating solutfon. 

Onto a polyethylene terephthalate film having a nx>i8ture-proof undercoat containing vinylidene chloride on either 
surface, the back layer coating solution was applied so as to provide an optical density of 0.7 at 633 nm. 
so It is noted that sensitizing dye A, disulfide compound A. and dye A used herein are as identified in Exanr^e 7. 

Preoafation of coated sample Onto the thus prepared support, the emulsion layer 

coating solution was applied in a coverage of 2 gAn^ of silver. The emulsion surface protecting layer coating solution 
55 was then applied onto the emulsion layer to form a protective layer having a dry thickness of 5 ^m. 

The samples were evaluated for photographic properties and pepper fbg as in Example 7. The results are shown 
in Table 26. 
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Table 26 



5 



IS 





Compound 


Amount (mol/Mol Ag) 


Dmax 


Sensitivity 


y 


Pepper fog rating 


r 






2.5 


0.80 


3.6 


5 


2* 


A-3 


5x10-3 


4.9 


1.49 


13.3 


1 


3 


H-l-1 


6x10=* 


4.8 


1.47 


13.4 


5 


4 


H-l-3 


6x10"3 


4,9 


1.49 


13.1 


5 


5 


H-l-5 


6x10-3 


4.8 


1.50 


13.3 


5 


6 


H-l-8 


exio-^ 


4.9 


1.48 


13.0 


5 


7 


H-l-1 0 


8x10*3 


4.9 


1.49 


13.4 


5 


8 


H-l-1 2 


6x10*3 


4.9 


1.47 


13.1 


5 


9 


H-l-1 4 


6x10*3 


4.6 


1.41 


12.8 


4 


10 


H-l-1 5 


8x10*3 


4.6 


1.42 


12.9 


4 


11 


H-l-1 9 


3x1 0"3 


4.8 


1.47 


13.4 


5 


12 


H-l-20 


3.5x1 0"3 


4.9 


1.40 


12.7 


4 


13 


H-l-26 


7x10*3 


4.9 


1.49 


13.5 


5 


14 


H.I-28 


7x10*3 


4.9 


1 1.51 


13.4 


5 



'oomparison 

Note that compound A-3 is shown at the end of Tiriile 25. 



30 

It Is evident that photothermographic materials using hydrazine compounds within the scGpe of the invention satisfy 
all the requirements of high Omax. high contrast and pepper fog. 

Example 9 



Samples were prepared as in Example 7 except that the hydrazine compound was replaced t)y those described in 
Table 27. 

The samples were evaluated for photographic properties and pepper fog as in Example 7. The results are shown 
in Table 27. 



45 



so 



55 
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Table 27 



10 



IS 



20 



30 



35 



40 



1* 

2* 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 



Compound 



Amount 
(mol/Mol Aq) 



Dmax Sensitivity 



A-4 
H-II-1 
H-II-2 
H-II-3 
H-II-4 
H-II-5 
H-II-6 
H-II-7 
H-II-8 
H-II-9 
H-II-10 
H-II-11 
H-II-12 
H-II-13 
H-II-14 
H-II-15 



5x10 



-3 



-3 



6-5x10 
6.5x10"^ 



6. 5x10 
6.5x10 
6.5x10 



-3 



-3 



-3 



6.5x10"' 



-3 



-3 



6.5x10" 
6.5x10 
6.5x10 
6.5x10" 
6.5x10" 



6.5x10"' 



6.5x10" 



6x10 
6x10 



-3 



-3 



2.5 
4.9 

4.8 

4.9 

4.8 

4.9 

4.9 

4.9 

4.6 

4.6 

4.8 

4.9 

4,9 

4.9 

4.8 

5.0 

5.0 



0.80 
1.47 

1.46 
1.47 
1.48 
1.46 
1.47 
1.49 
1.40 
1.42 
1.45 
1.38 
1.47 
1.49 
1.46 
1.50 
1.51 



Pepper 

fog 
r rating 



3.6 
13.2 

13.3 
13.0 
13.2 
12.9 
13.2 
13.6 
12.7 
12.8 
13.3 
12.6 
13.4 
13.3 
13.2 
14.0 
14.1 



5 
1 

5 
5 
5 
5 
5 
5 
4 
4 
5 
4 
5 
5 
5 
5 
5 



*compar±8on 

Note that compound A-4 has the following structure. 



45 



A-4 



H3C 




■NHNHCHO 



so 

It is evident that photothermographlc materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements of high Dmax. high contmst and pepper fbg. 

Example 1Q 

55 

Sarrples were prepared as in Example 8 except that the hydrazine compound was replaced by those described in 
Table 28. 

The samples were evaluated for photographic properties and pepper fog as in Example 7. The results are shown 
in Table 28. 
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Table 28 





Compound 


Amount (mol/Md Ag) 


Dmax 


Sensitivity 


y 


Pepper fog rating 


r 






2.5 


0.80 


3.6 


5 


2* 




5x10-3 


4.9 


1.50 


13.4 


1 


3 


H-ll-1 


6.5x10-3 


4.8 


1.49 


13.5 


5 


4 


H-ll-2 


6.5x10-3 


4.9 


1.50 


13.2 


5 


5 


H-II.3 


6.5x10*^ 


4.8 


1.51 


13.4 


5 


6 


H-ll-4 


6.5x10-^ 


4.9 


1.49 


13.1 


5 


7 


H-ll-5 


6.5x10-® 


4.9 


1.50 


13.5 


5 


8 


H-ll-6 


6.5x10-3 


4.9 


1.52 


13.9 


5 


9 


H-ll-7 


6.5x10-3 


4.6 


1.43 


12.9 


4 


10 


H-ll-8 


6.5x10-3 


4.6 


1.46 


13.0 


4 


11 


H-ll-9 


6.5x10-3 


4.8 


1.48 


13.5 


5 


12 


H-n-10 


6.5x10"® 


4.9 


1.41 


12.8 


4 


13 


H-ii-11 


6.5x10-3 


4.9 


1.50 


13.6 


5 


14 


H-ii-12 


6.5x10-3 


4.9 


1.52 


13.5 


5 


15 


H-ll-13 


6.5x10-® 


4.8 


1.49 


13.5 


5 


16 


H-ll-14 


6x10-3 


5.0 


1.53 


14.3 


5 


17 


H-ll-15 


6x10*3 


5.0 


1.54 


14.4 


5 



*cOfiiparison 

Note that compound A-4 is shown at the end of table 27. 



It is evident that photothermographic materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements of high Dmax. high contrast and pepper tog. 

Example 11 

Samples were prepared as in Example 7 except that the hydrazine compound was replaced by those described in 
Table 29. 

The samples were evaluated tor photographic properties and pepper tog as in Example 7. The results are shown 
in Table 29. 
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It is evident that photothermographic materials using hydrazine compounds within the scope of the invention satisfy 
all th requirements of high Dmax, high contrast and pepper fog. 
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Example 12 



Samples were prepared as in Example 8 except that the hydrazine compound was replaced by those described in 
Table 30. 

The samples were evaluated for photographic properties and pepper fog as in Example 7. The results are shown 
in Table 30. 



Table 30 



10 




Comp 


ound 


Amount (q/Mo\ Aa) 


Dmax 


iBiuviiy 


T 


fepper log ranng 




Hydrazine 


Polymer 














V 








2,5 


0.80 




e 


IS 


2* 


A-5 




2.0 


4.9 


1.40 


13.1 


1 




3 


H-IIM 


P-1 


3.0 


4.9 


1.42 


13.3 


1 




4 


H-lll-5 


P-1 


3.0 


4.8 


1,41 


13.4 


5 




5 


H-tll-6 


P-1 


3.0 


4.9 


1.42 


13.1 


5 


20 


6 


H-lll-7 


P-5 


3.0 


4.8 


1.43 


13.3 


5 




7 


H-lll-10 


P-5 


3.0 


4.9 


1.41 


13.0 


5 




8 


H-lll-13 


P-5 


3.0 


4.9 


1.42 


13.4 


5 


25 


9 


H-IIM4 


P-5 


3.0 


4.9 


1.44 


13.8 


5 




10 


H-tli-IS 


P-5 


3.0 


4.6 


1.35 


12.8 


4 




11 


H-IV-1 


P-1 


3.0 


4.6 


1.37 


12.9 


4 




12 


H-IV-3 


P-1 


3.0 


4.8 


1.40 


13.4 


5 


30 


13 


H-IV-6 


P-1 


3.0 


4.9 


1.33 


12.7 


4 




14 


H-IV-1 0 


P-5 


3.0 


4.9 


1.42 


13.5 


5 




15 


H-IV-1 3 


P-5 


3.0 


4.9 


1.44 


13.4 


5 


35 


16 


H-IV-1 6 


P-5 


3.0 


4.8 


1.41 


13.4 


5 




17 


H-IV-1 7 


P-5 


3.0 


5.0 


1,45 


14.2 


5 



'comparison 

Note thai oompound A-5 is shown at the end ot Table 29. 

40 



It is evident that photothermographic materials using hydrazine compounds within the scope of the invention satisfy 
all the requirements of high Dmax, high contrast and pepper fbg. 

45 gxampte 13 

Samples were prepared as in Example 7 except that the hydrazine compound was replaced by those described In 
T^le31. 

TTie samples were evaluated tor photographic properties and pepper fbg as in Example 7. The results are shown 
50 in Table 31. 



55 
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Table 31 





oiTiT^ o n n H 


Amount 


Dmdx 




T 


fog 
rating 


1* 






2.5 


0.80 


3.6 


5 


2* 


A-6 


7x10'^ 


4.9 


1.45 


.13.4 


.1 


3 


H-V-1 


8x10"^ 


4.8 


1.44 


13.5 


5 


4 


H-V-3 


8x10"^ 


4.9 


1.45 


13.2 


5 


5 


H-V-8 


8X10"^ 


4.8 


1.46 


13.4 


5 


6 


H-V-10 


8x10'^ 


4.9 


1.44 


13.1 


5 


7 


H-V.12 


8x10"^ 


4.9 


1.45 


13.4 


5 


8 


H-V-14 


8x10'^ 


4.9 


1.47 


13.8 


5 


9 


H-V-16 


8x10"^ 


4.6 


1.38 


12.9 


4 


10 


H-V-20 


8x10"' 


4.6 


1.40 


13.0 


4 


11 


H-V-23 


8x10"' 


4.8 


ir. 43 


13.5 


5 


12 


H-V-24 


8x10"' 


4.9 


1.36 


12.8 


4 


13 


H-V-26 


8x10"' 


4.9 


1.45 


13.6 


5 


14 


H-V-28 


8x10"' 


4.9 


1.47 


13.5 


5 


15 


H-V-35 


8x10"' 


4.8 


1.44 


13.4 


5 


16 


H-V-39 


8x10"' 


5.0 


1.48 


14.2 


5 


17 


H-V-44 


8x10"' 


5.0 


1.49 


14.3 


5 


18 


H-V-48 


8x10"' 


4.8 


1.49 


14.0 


4 



^comparison 

Note that compound A-6 has the following structure. 
A-6 



H3CO— ^ NHNHCHO 



It is evident that photothermographic materials using hydrazine compounds within the scope off the invention satisfy 
all the requirements off high Dmax, high contrast and pepper fog. 

Exanylg 14 

Samples were prepared as in Exanrple 8 except that the hydrazine compound was replaced by those described in 
Table 32. 

The samples were evaluated for photographic properties and pepper fog as in Example 7. The results are shown 



97 



in Table 32. 



EP 0 807 850 A1 



Table 32 



5 




Compound 


Amount (mol/Mol Ag) 


Dmax 


Sensitivity 


y 


Pepper tog rating 




r 






2.5 


0.80 


3.6 


5 




2* 


A-6 


7x10-3 


4.9 


1.48 


13.6 


1 


10 


3 


H-V-1 


8x10-3 


4.8 


1.46 


13.7 


5 


4 


H-V-3 


8x10-3 


4.9 


1.48 


13.4 


5 




5 


H-V-8 


8x10-3 


4.8 


1.49 


13.6 


5 




6 


H-V-1 0 


8x10-3 


4.9 


1.47 


13.3 


5 


IS 


7 


H.V-12 


8x10-3 


4.9 


1.48 


13.6 


5 




8 


H-V-1 4 


8x10-3 


4.9 


1.49 


14.1 


5 




9 


H-V-1 6 


8x10*3 


4.6 


1.40 


13.1 


4 


20 


10 


H-V-20 


8x10-3 


4.6 


1.42 


13.2 


4 




11 


H-V-23 


8x10*3 


4.8 


1.46 


13.7 


5 




12 


H-V-24 


8x10*3 


4.9 


1.38 


13.0 


4 




13 


H-V-26 


8x10*3 


4.9 


1.48 


13.8 


5 


25 


14 


H-V-28 


8x10-3 


4.9 


1.50 


13.7 


5 




15 


H-V.35 


8x10-3 


4.8 


1.46 


13.6 


5 




16 


H-V-39 


8x10-3 


5.0 


1.50 


14.5 


5 


30 


17 


H-V-44 


8x10-3 


5.0 


1.51 


14.6 


5 




18 


H-V-48 


8x10-3 


4.8 


1.49 


14.3 


4 



'comparison 

Note that compound A-6 is shown at the end off Table 31 . 

35 



It is evident that photothermographic materials using hydrazine compounds within the scope of the invention satisfy 
al) the requirements of high Dmax, high contrast and pepper fog. 

There has been described a printing plate-forming photosensitive material featuring high Dmax and good image 
40 quality and processable on a fully dry basis without a need for wet process. 

Claims 

1 . A photothermographic material comprising an organic silver salt, a silver halide. a reducing agent and at least one 
45 member selected from hydrazine derivatives of the following general formulae (I) to (VIII). hydrazine derivatives of 
the general fornuila (I): 



-N-R 



so 



ii .1= 



... (I) 



55 wherein is an aliphatic group, 

is selected from the group consisting of -COCO-, -SO2-. -SO-, -P(oO)(-R3)-, thiocartxxiyl and iminometh- 
ylene group. 

is selected from the group consisting of an alkyi, aryl. heterocyclic, alkoxy. aryloxy, amino, alkylamino, 
arylamina heterocyclic amina and hydrazino groups with ttie proviso that R^ is not an unsubstituted arylamino 
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group where is a thiocartx)nyl group. 

and are both hydrogen atoms, or one of A^ and A^ is a hydrogen atom and the other Is a substituted 
or unsubstituted alkytsulfonyl. arylsutfbnyt or acyl group, and 

is a group selected from the same range as defined for and may be identical with or different from R^ ; 
hydrazine derivatives of the general formula (II): 

wherein R^^ and R^^ are independently selected from the group consisting of an alkyi, alkenyl. alkynyl, aryl and 
heterocyclic group. 

X^^ is selected from the group consisting of a hydrogen atom, alkyl. alkenyl. alkynyl. acyl, oxycarbonyl. car- 
t>amoyl. heterocyclic, cyano. a group having a bonding oxygen atom, a group having a bonding nitrogen atom, and 
a group having a bonding sulfur atom, 

R^^ is selected from the group consisting of a hydrogen atom, alkyl, aryf, heterocyclic alkoxy. aryloxy. amino 
and hydrazine group, and 

A^^ and A^^ are both hydrogen atoms, or one of A^^ and A^^ is a hydrogen atom and the other is an alkyl- 
suHbnyl. arylsuffonyl or acyl group; 
hydrazine derivatives of the general formula (111): 

r31.N N-r" 

A A 



wherein R^^ is an aliphatic group. 

R^** is an alkyl. aryl or heterocyclic group having at least one electron attractive or donative group. 

A^^ and A^^ are both hydrogen atoms, or one of A^^ and A^^ is a hydrogen atom and the other is a substi- 
tuted or unsubstituted alkytsulfonyl. arylsuHbnyl or acyt groip; hydrazine derivatives of the general formula (IV): 

A^-NHNH-R*^ (IV) 

wherein A^ is a heterocyclic 9'Oijp having at least one sulfur or oxygen atom, and 

R^ is selected from the group cor^sting of a formyl. sut)stituted or unsut>stituted acyl, sulfonyl, carbamoyl. 
suKamoyl. alkoxycarbonyl, thkacyl, and -(C=0)-(C=0)-X^ group wherein is -NR^^R^ or -OR*^ wrtierein R*\ 
R^^ €UKl R^ are independently selected from the group consisting of a hydrogen atom. sut>stituted or unsubstituted 
alkyl, aryl and heterocyclic group, or R^^ and R^^. taken together, may form a ring with the nitrogen atom, 
hydrazine derivatives of the general formula (V): 

R^— C=C— NHNH-R^ ... (V) 

R52r53 



wherein R^^ is a monovalent organic group, 

each of R^ and R^ is a hydrogen atom, halogen atom or substituted or unsubstituted alkyl group, 
R^ is selected from the group consisting of a formyl. sut>stituted or unsutsstituted acyl, suilbnyl, cart}amoyi. 
suKamoyl. alkoxycartxwiyl. thtoacyl. and -(C=0)-(C=0)-X^ group wherein X""^ is -NR^^R^ or -OR^ wherein R^\ 
R^^ and R^ are independently selected from the group consisting of a hydrogen atom. sut)stituted or unsut^stituted 
alkyl, aryl and heterocyclic group, or R^^ arxj R^^, taken together, may form a ring with the nitrogen atom, 
polymers having a structural moiety of the general formula (VI): 
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t I • • • (VI) 



wherein R^Ms a divalent organic group, 

10 each of R^^ ^^d R^ is a hydrogen atom, halogen atom or substituted or unsubstituted alkyi group. 

R^ is selected from the group consisting of a formyi. substituted or unsubstituted acyl, sulfbnyl, cart)arTx>yl. 
sulfamoyl. alkoxycarbonyl. thioacyl, and -(C=0)-(C=0)-X^ group wherein is -NR^^R'*^ or -OR^ wherein R*\ 
R"^^ and R"^ are independently selected from the group consisting of a hydrogen atom, substituted or unsubstituted 
alkyl. aryl and heterocyclic group, or R^^ and R^. taken together, may form a ring with the nitrogen atom; 

IS polymers having a structural moiety of the general Ibrmula (VIQ: 

R«« 



wherein R^ is selected from the group consisting of a hydrogen atom, formyi, sut)stituted or unsubstituted acyl. sul- 
25 fbnyl, carbamoyl, sulfamoyl. alkoxycartjonyl. thioacyl, and -(C=0)-(C=0)-X^ group wherein is -NR^^R^ or - 
OR^ wherein R^\ R^ and R^ are independently selected from the group consisting of a hydrogen atom, substi- 
tuted or unsubstituted alkyl. aryl and heterocyclk: group, or R^^ and R^, taken together, may form a ring with the 
nitrogen atom. 

R^ is selected from the group consisting of a hydrogen atom, 8ut)stituted or unsubstituted acyl. suHbnyl, 
30 cart}€UTK>yl, sulfamoyl. and alkoxycarbonyl group, 
R^ is a divalent organic group, 
X^ is a phenyl group or pyridine ring, and 

letter m Is an integer of 0 to 6; and hydrazine derivatives of the general formula (VIII): 



35 



40 



O ... (VIII) 

C 
II 

O 



wherein R®'* is an aromatic group, A^^ is a substituted or unsubstituted aromatic ring, and the cartx)n atoms of the 
45 two cartx>nyl groups are attached to different atoms of the aromatic ring. 

2. The F>hotottiermogFaphic material of claim 1 wherein the hydrazine derivative is of the formula (I). 

3. The photothermographic material of claim 1 wherein tiie hydrazine derivative is of the fbrmula (II). 

50 

4. The photothermographic material of claim 1 wherein the hydrazine derivative is of the formula (III). 

5. The photothermographic material of claim 1 wherein the hydrazine derivative is of the fbrmula (VII). 

55 6. The photothermographic material of claim 1 wherein the reducing agent is a phenol derivative. 

7. TTie photottiennographtc material of daim 1 wherein ttie reducing agent is the compounds represented by the for- 
mulae (R-l) to (R-IV). 
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wherein A is a hydrogen atom, aikyi group having 1 to 30 carbon atoms, acyt group having 1 to 30 cartXMi atoms, 
aryl group, phosphate groi4} or suKbnyl group, 

each of and a group CH-Re or CH-Re' or a sulfur atom, and n is a natural number, 

Z forms a cydic structure aixl 

each of Ri to R5. Re. Ri* to Rs, Re*, R? to Rio. and R^^ to R13 Is a hydrogen atom, alkyi groip having 1 to 
30 caibon atoms, aryl group, aralkyi group, halogen atom, axrino group or a substituent represented by O-A, with 
the proviso that at least one of Ri to R5. at least one of RV to R5 , and at least one of R7 to Rio each are a group 
represented by -O-A, and altematively, Ri to Rs. Re. Ri' to R5'. Re*. R7 to Rio. and Rn to R13, taken together, may 
torm a ring. 



8. The photothermographic material of claim 1 wherein the organic silver salt is a silver salt of caitx>xy1ic acids. 

9. The photothermographic material of dalm 8 wherein the cartxscylic acid is an aliphatic cartxsxylic acid. 

1 0. The photothermographic material of daim 8 wherein the carboxytic add is an aromatic cartxaeytic add. 

11. The photothermographk: material of daim 1 having a gradient 7 of more than 5 after heat development 
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